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Objervatory,  Greenwich    820 
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ReuiarkB  on  M.  de  la  RiTe's  Theory  for  the  Physical  Explanation  of 
the  Caofies  which  produce  the  Diurnal  Variation  of  the  Magnetic 
Declination^  in  a  letter  to  S.  Hunter  Christie,  Esq.  Sec.  R.S.,  from 
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An  appendix  to  a  paper  "  On  the  Variations  of  the  Acidity  of  the  Urine 
in  the  State  of  Health  " — "  On  the  Influence  of  Medicines  on  the 
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ganic Bases.     By  Dr.  A.  W.  Hofmann   904 

Observations  on  the  Freezing  of  the  Albumen  of  Eggs.  By  James 
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November  23,  1843. 

SIR  JOHN  WILLIAM  LUBBOCK,  Bart,  Vice-President  and 

Treasurer,  in  the  Chair. 

It  was  stated  from  the  Chair  that  in  consequence  of  the  sudden 
and  lamented  death  of  Mr.  Roberton,  the  late  Assistant  Secretary, 
which  happened  on  the  13th  instant,  the  meeting  which  was  to  have 
been  held  on  the  16th  did  not  take  place. 

The  Rev.  David  Laing  was  balloted  for  and  duly  elected  a  Fel- 
low of  the  Society 

Mr.  Bowman,  Mr.  Dollond,  Mr.  Owen,  Dr.  Pereira  and  Mr. 
Walker,  were  by  ballot  elected  Auditors  of  the  Treasurer's  ac- 
counts on  the  part  of  the  Society. 

The  following  papers  were  read,  viz. — 

1.  "  Magnetic  Term  Observations  at  Prague,  for  May,  June,  July 
and  August,  1843."  By  Professor  Kreil.  Communicated  by  S. 
Hunter  Christie,  Sec.  R.S.,  &c, 

2.  ^*  Variations  de  la  D6clinaison  et  Intensity  Magn^tique  obser- 
vees  a  Milan  le  26  et  27  Mai,  le  21  et  22  Juin,  le  19  et  20  Juillet, 
le  25  et  26  Aout,  le  20  et  21  Septembre,  le  18  et  19  Octobre,  1843." 
By  Sig.  F.  Carlini,  For.  Mem.  R.S. 

3.  "An  Account  of  a  remarkably  large  and  luminous  Spot  in  the 
Sea."  By  Captain  F.  Eardley  Wilmot,  F.R.S.  With  remarks  on 
the  water  taken  thence :  in  a  letter  to  S.  H.  Christie,  Sec.  R.S., 
from  Lieut.  Manley  Dixon,  R.A. 

The  letter  is  as  follows : — 

Dear  Sir,  Woolwich,  October  6th,  1843. 

Captain  F.  Eardley  Wilmot,  on  his  voyage  home  from  the  Cape  of 
Good  Hope  in  the  spring  of  this  year,  observed  one  night  a  remark- 
able, though  not  very  uncommon  appearance  of  tlic^  sea.  Tliis  was 
a  large  and  very  luminous  spot,  which  was  clearly  defined  by  a 
sharp  edge.     He  thus  describes  the  appearance,  and  also  the  steps 
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which  he  took  to  obtain   some  of  the  water  for  the  purpose  of 
bringing  it  home  to  England  and  submitting  it  to  a  chemical  test. 

"  The  sea  was  covered  with  so  brilliant  a  surface  of  silver  light 
that  we  could  see  to  read,  and  the  shadows  of  ropes,  &c.  were 
strongly  marked.  We  sailed  through  it  for  about  four  hours.  In 
one  place  it  had  an  edge ;  and  we  sailed  out  of  it  for  nearly  half  an 
hour,  when  we  again  entered  it  as  abruptly,  and  finally  led  it,  when 
the  edge  of  the  illuminated  part  was  strongly  defined.  The  water 
was  taken  up  in  a  clean  bucket  and  put  into  a  carefully  cleaned 
bottle  ;  about  10^  north  latitude.'* 

As  Captain  Wilmot's  time  in  England  was  limited,  he  left  the 
bottle  of  sea  water  with  me,  and  I  took  the  first  opportunity  of  show- 
ing it  to  Dr.  Faraday,  who  took  it  to  London  with  him,  and  wrote 
me  a  note,  of  which  the  following  is  a  copy. 

"  Royal  Institution,  September  25th,  1843. 

''Dear  Sir, — I  have  examined  the  water,  and  it  is  peculiar  in 
some  points.  It  contained  much  sulphuretted  hydrogen,  and  also  a 
portion  of  solid  deposit,  which  was  about  one  half  sulphur  and  the 
other  half  organic  matter.  There  has  no  doubt  been  considerable 
change  in  the  contents  of  the  water,  and  I  cannot  now  recognise 
organic  forms ;  but  the  presence  of  the  animal  matter,  the  sulphur, 
and  the  sulphuretted  hydrogen,  all  agree  with  the  idea  that  the  water, 
when  taken  up,  was  rich  in  animals  or  animalculae. 

"  I  am.  Sir,  yours  very  truly, 
"  Lieut.  Dixon,  JR.N.,  "  M.  Faraday." 

I  remain,  Sir,  yours  very  truly, 

Professor  Christie^  W.  Manley  Dixon. 

Royal  Military  Academy,  Woolwich. 


November  30,  1843. 
At  the  Anniversary  Meeting, 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Dr.  Robert  Lee,  on  the  part  of  the  Auditors  of  the  Treasurers 
Accounts,  reported,  that  the  total  receipts  during  the  last  year,  in* 
elusive  of  a  balance  of  1143/.  Ss.  5d,,  carried  from  the  account  of 
the  preceding  year,  amounted  to  4454/.  15.f.  lOd. ;  and  that  the  total 
payments  in  the  same  period  amounted  to  2460/.  Ss.  9d,,  leaving  a 
balance  in  the  hands  of  the  Treasurer  of  1994/.  7s.  Id. 

The  thanks  of  the  Meeting  were  given  to  the  Auditors  for  the 
trouble  they  have  taken  in  examining  the  Treasurer's  Accounts. 

The  thanks  of  the  Meeting  were  given  to  the  Treasurer. 

The  Secretary  then  read  the  following  lists  of  deceased  Fellows 
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of  die  Royal  Society,  and  of  tlioae  admitted  into  the  Societj  linee 
the  lart  Annivenarj  in  1842. 

Lilt  of  Fdlowa  of  the  Royal  Society  deceased  since  the  last  Anni- 

yeisary  (1842). 


Robert  Alexander,  Esq. 
Andrew  Baird»  MJD. 
Thomas  Botfidd,  Esq. 
Richard  Drew,  Esq, 
Rev,  Henrjr  Dlrury. 
Lordl  Bdgeworth,  Esq. 
James  Frank,  MJ>. 


I 


William  Vesey  Lord  Fitsgerald 

and  Veser. 
George  Ean  of  Glasgow* 
John  Latham,  M.D. 
Charles  Macintosh,  Esq. 
John  Delafield  Phelps,  Esq. 
H.  R.  H.  the  Duke  of  Sussex. 
Archdeacon  Francis  Wrangham. 


On  tk§  Farmgn  LUL 
Alexb  Bouvard. 

List  of  those  who  have  ceased  to  be  Fellows  in  default  of  thar 

Annual  payments. 

Captain  VTiUiam  AUmi,  R.N.     |    ManhaU  Waller  Clifton,  Esq. 

Captain  Arthur  Conolly. 

Lbt  of  Admissions  into  the  Royal  Society  since  the  last  Anniver- 
sary (1842). 


W.  Brooke  O'Shaughnessy,  Esq. 

Joseph  Miller,  Esq. 

Henry  WoUaston  Blake,  Esq. 

James  Heygate,  M.D. 

George  Basire,  Esq. 

Colonel  Le  Contour. 

James  Tulloch,  Esq. 

James  Moncrieff  Amott,  Esq. 

Samuel  Elliott  Hoskins,  M.D. 

Sir  John  Boileau,  Bart. 

Uev.  John  Wright. 


Charles  Townley,  Esq. 
Duke  of  Norfolk. 
Augustus  F.  B.  Creuze,  Esq. 
Capt.  Samuel  T.  Widdrington. 
John  Gould,  Esq. 
Sir  Benjamin  Heywood,  Bart. 
Edward  Solly,  jun.,  Esq. 
John  Benjamin  Heath,  Esq. 
James  MacCullagh,  Esq. 
George  Owen  Rees,  M.D. 
James  Meadows  Rendal,  Esq. 
John  Miers,  Esq. 

The  President  then  addressed  the  Meeting  as  follows  :— 

Gentlemen, 

In  addressing  you  on  the  present  recurrence  of  our  Anniversary,  I 
have  to  make  the  same  acknowledgment  to  the  Council  which  has 
assisted  me  during  the  past  year,  that  I  have  had  to  make  to  their 
predecessors.  If  your  affairs  have  proceeded  prosperously,  it  has 
been  mainly  owing  to  their  unremitted  exertions.  Since  our  last 
Anniversary,  there  are  not  many  events  to  which  it  will  be  my  duty 
to  refer.  The  first  that  I  shall  bring  under  your  notice  is  one  of 
the  most  gratifying  description — the  return  of  Captain  James  Clark 
Ross,  and  the  vessels  under  his  orders,  from  the  Antarctic  regions  of 
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the  globe.  This  expedition,  undertaken  by  the  Governinent  in  a 
great  degree  on  the  recommendation  of  the  Royal  Society,  has  re- 
turned after  almost  entire  success.  1  trust  that  the  account  of  thin 
most  interesting  voyage  will  be  given  to  the  public  by  its  gallant 
commander,  who  has  approached  to  both  limits  of  the  world.  A 
portion  of  its  valuable  scientific  details  has  been  already  given  to 
our  Society ;  and  the  magnetic  observations  made  by  Captain  Ross 
and  his  officers,  with  so  much  assiduity  and  ability,  will  be  the 
enduring  monument  of  their  fame,  as  long  as  industry  and  science 
are  held  in  honour  by  mankind.  The  magnetic  maps  of  the  South 
Polar  regions  will  be  a  result  which  all  philosophers  must  hail  with 
delight,  while  the  geographer  will  rejoice  in  the  advancement  of  our 
knowledge  so  far  to  the  southward  of  all  former  navigation,  and  in 
our  acquaintance  with  a  new  polar  volcano,  compared  to  which 
Hecla  sinks  into  insignificance. 

It  is  a  great  addition  to  our  pleasure  on  this  occasion,  that  so  few 
casualties  have  happened  duringthe  three  years'  absence  of  Captain 
Ross  and  Captain  Crozier  from  England,  and  that  no  officer  or  sailor 
has  been  a  victim  to  disease,  except  one  seaman  who  died  on  the 
homeward  passage.  This,  when  we  reflect  on  the  length  of  time  to 
which  the  expedition  extended,  and  the  severity  of  the  climate  that 
it  had  to  face,  is  no  small  tribute  to  the  care  of  the  commander  of  the 
two  vessels  employed,  and  the  skill  of  the  surgeon,  to  whom  the 
health  of  those  on  board  was  committed.  When  we  advert  to  the 
dangers  that  the  vessels  were  exposed  to,  from  the  icy  barriers  of  these 
new-found  regions  of  the  earth,  we  cannot  be  sufficiently  grateful 
to  Divine  Providence  for  having  preserved  lives  so  valuable  to  their 
country,  and  so  dear  to  every  lover  of  science. 

During  the  last  year  the  Society  has  lost  few  of  its  members. 
Only  one  of  its  foreign  ornaments  has  it  lost,  M .  Bouvard,  a  distin- 
guished astronomer.  The  number  of  those  who  contribute  to  our 
Transactions  is  not  at  all  lessened.  We  have,  however,  to  lament 
the  death  of  an  illustrious  Prince,  who  for  several  years  presided 
over  our  body,  and  whose  regard  for  us  remained  undiminished  to 
the  last.  On  this  occasion  we  felt  it  our  duty  to  lay  before  the 
throne  the  expression  of  our  respectful  condolence  with  our  Royal 
Patroness,  on  the  death  of  her  illustrious  uncle ;  and  we  also  sus- 
pended our  Meetings,  to  mark  our  sense  of  the  loss  that  we,  as 
well  as  the  public,  had  sustained. 

The  Council,  in  pursuance  of  its  duty,  has  awarded  the  Royal 
Medals  to  Professor  Forbes  of  Edinburgh  and  Professor  Wheat- 
stone  of  King's  College,  and  the  Copley  Medal  to  Professor  Dumas. 
I  regret  extremely  that  I  cannot  bestow  the  latter  on  our  illustrious 
colleague  in  person.  His  presence  to-day  would  be  truly  gratifying 
to  us  all.  I  still  more  regret  the  absence  of  Mr.  Forbes,  as  it  is 
owing  to  ill  health  that  he  is  still  on  the  continent.  I  must  there- 
fore request  Mr.  Christie  to  transmit  the  Medal  to  his  friend. 

Mr.  Christie, 
In  the  absence  of  Professor  Forbes,  I  must  request  you  to  receive 
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for  liim  this  Medal,  which  is  the  second  that  has  been  given  to  him 
by  the  Uojral  Society.  In  awarding  it  to  his  researches  on  the  ktw 
of  extinction  of  the  solar  rays,  the  Council  have  not  alone  been 
guided  by  their  own  sense  of  the  author's  merits,  but  also  by  a  de- 
tailed report  with  which  Sir  John  Herschel  has  favoured  them*.  As 

*  Sir  John  Herschei's  report,  above  referred  to,  is  as  follows :— -"  Mr. 
Forbes's  paper,  as  far  as  my  knowledge  extends,  records  the  first  at- 
tempt, and  that  in  no  slight  degree  successful  and  satisfactory  (consider- 
ing the  very  great  complexity  of  the  physical  considerations  it  involves 
and  the  difficulty  of  the  experiments  themselves),  to  obtain  a  positive 
measure  of  the  extinction  of  solar  heat  (as  distinguished  from  light),  in 
traversing  a  measured  portion  of  the  atmosphere,  and  that  one,  of  which 
the  meteorological  conditions  have  been  carefully  ascertained  at  the  two 
extremes,  and  therefore  in  which  the  nature  and  density  of  the  medium 
tniTersed  within  their  limits  have  been  determined  by  direct  observation  as 
well  as  such  data  can  be  ascertained  at  all  on  the  great  scale.  For  this 
purpose,  simultaneous  observations  are  indispensable ;  and  in  the  choice  of 
a  coadjutor,  Mr.  Forbes  must  be  allowed  to  have  been  highly  fortunate. 
Tlie  rarity  of  opportunities  for  such  observations  to  be  made  with  any 
prospect  of  a  dependable  result,  I  am  satisfied,  from  my  own  experience, 
is  by  no  means  overstated  by  Mr.  Forbes.  That  of  which  he  availed 
himself  seems  to  have  been  as  nearly  unexceptionable  as  could  have  oc- 
curred, and  to  have  been  used  with  all  regard  to  the  obtaining  a  precise 
knowledge  of  the  meteorological  particulars  capable  of  influencing  the 
result.  In  such  cases  a  single  series  under  unexceptionable  circumstances 
thoroughly  worked  out  may  and  must  afford  results  far  more  valuable  than 
any  number  of  series  obtained  on  less  select  occasions. 

"The  mode  in  which  Mr.  Forbes  has  analysed  his  own  and  M.  Kamtz's 
observations  on  the  Faulhom  and  at  Brientz,  as  well  as  the  conclusions 
he  deduces  from  them,  are  both  in  many  respects  remarkable.  The  method 
of  graphical  interpolation  is  resorted  to  throughout,  and  curves  so  deduced 
expressing  at  once  to  the  eye  and  to  the  reason  the  simultaneous  variations 
of  all  the  meteorological  elements  at  both  stations,  as  well  as  the  march 
of  the  actinometer.  The  comparison  of  these  last  curves  leaves  no  room 
to  doubt  either  the  practical  efficiency  of  the  method  of  observation  pur- 
sued, or  the  nature  of  the  causes  in  action  which  give  rise  to  the  many 
remarkable  and  corresponding  peculiarities  which  their  forms  exhibit,  and 
which,  as  general  affections  of  the  actinometric  curve,  Mr.  Forbes  has 
examined  and  traced  up  to  their  origin  in  the  combination  of  the  sun's 
varying  altitude,  and  the  hygrometric  changes  induced  on  the  column  of 
air  traversed  by  his  rays,  by  the  heat  already  developed.  It  is  a  curious 
and  complex  case  of  causation  in  which  the  direct  and  immediate  effect  of 
the  cause  is  modified  by  an  indirect  one  of  a  cumulative  kind,  resulting 
from  the  totality  of  its  action  from  its  commencement  to  the  time  of 
observation. 

"  The  comparison  of  the  hygrometric  curves  with  the  actinometric  leads 
to  no  very  distinct  conclusion,  though  this  is  a  point  on  which  Mr.  Forbes 
has  bestowed  great  attention.  A  general  but  not  very  precise  analogy  is 
pointed  out  between  the  curve  of  mean  dampness  and  that  of  relative 
extinction  ;  but  on  the  whole,  no  distinct  relation  is  pointed  out  between 
that  dampne$B  which  affects  the  hygrometer  and  that  which  disturbs  the 
merely  aerial  extinction  of  solar  heat — (if  indeed  simple  dampness,  as  such, 
be  the  only  or  the  principal  disturbing  cause). 

"  On  the  hypothesis  of '  uniform  opacity,'  or  that  in  which  the  extinction 
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this  report  will  be  printed  I  shall  refer  you  to  it,  feeling  that  I  could 
not,  by  anything  that  I  might  say,  add  to  its  effect  on  your  minds. 
I  must,  however,  be  allowed  to  congratulate  Mr.  Forbes  on  these 
researches,  as  one  of  the  fruits  of  his  arduous  and  meritorious  la- 
bours amid  the  eternal  ice  and  snows  of  the  loftiest  region  of  Europe. 
Mr.  Forbes  is  now  fairly  enlisted  in  that  enterprising  scientific  band 
which  looks  up  to  De  Saussure  as  its  leader.  His  researches  into 
the  law  of  extinction  of  the  sun's  rays  is  but  a  portion  of  the  valu- 
able results  that  he  has  obtained  among  the  mountain  solitudes, 
where,  though  vegetation  scarcely  exists,  and  animal  life  is  equally 
rare,  the  eternal  glacier  itself  is  ever  pursuing  its  gradual  and  silent 
course : — silent,  till  it  is  interrogated  by  a  philosopher  endowed  with 
the  energy  and  perseverance  of  a  De  Saussure  in  the  eighteenth,  or 
a  Forbes  in  the  nineteenth  century. 

Mr.  Wheatstone, 

I  now  present  you  with  this  Medal,  one  of  those  entrusted  to  the 
President  and  Council  of  the  Royal  Society  by  Her  Most  Gracious 
Majesty,  for  your  paper  entitled  *'  An  account  of  several  new  Instru- 
ments and  Processes  for  determining  the  Constants  of  a  Voltaic  Cir- 
cuit." This  is  not  the  first  time  that  I  have  had  the  pleasing  task 
of  acknowledging,  on  the  part  of  the  Royal  Society,  the  great  inge- 
nuity as  well  as  knowledge  that  you  bring  to  the  increase  of  science. 
You  not  only  add  to  our  store  of  knowledge,  but  you  give  to  others 
the  means  of  doing  so  too.     You  not  only  set  the  example  of 

varies  in  geometrical  progression  as  the  mass  of  air  traversed  varies  in 
arithmetical,  Mr.  Forbes,  calculating  on  the  whole  series  of  observations 
in  question,  concludes  an  extinction  of  3H  P^r  cent,  of  the  incident  heat- 
ing rays  in  passing  vertically  through  the  atmosphere  under  the  conditions 
of  mean  barometric  pressure,  and  a  dampness  such  as  prevailed  on  the 
average  during  the  day  of  observation,  thus  appearing  to  afford  a  con- 
firmation at  once  interesting  and  unexpected  of  the  results  of  Bouguer  and 
Lambert,  as  deduced  on  a  similar  hypothesis,  from  their  experiments  on 
the  extinction  of  light,  though  properly  speaking  it  is  impossible  to  argue 
from  one  case  to  the  other. 

"  But  Mr.  Forbes  adduces  a  great  many  considerations,  both  theoretical 
and  practical,  in  proof  that  such  a  law  of  extinction  cannot  be  that  of 
nature—  the  incident  heat  being  analysed  in  its  progress,  and  so  rendered 
relatively  more  transmissible  after  passing  through  a  certain  thickness  of 
the  medium  than  before  it  (a  conclusion  grounded  on  the  discoveries  of 
M.  De  la  Roche,  M.  Melloni,  and  his  own) ;  and  secondly,  laying  aside  every 
theoretical  consideration  and  obtaining  from  the  series  of  observations 
under  discussion  an  empirical  formula,  by  means  of  an  interpolating  curve, 
expressing  the  rate  of  loss  of  intensity  of  a  solar  ray  which  has  been 
transmitted  through  a  varying  atmospheric  thickness,  in  traversing  the 
stratum  immediately  subsequent,  he  finds  for  the  result  of  this  inquiry  a 
rate  corresponding  to  the  ordinate  of  a  logarithmic  curve,  having  its 
asymptote  not  passing  through  the  origin  of  the  coordinates,  and  thence 
deduces  the  following  remarkable  conclusions,  which,  as  a  result  of  experi- 
ment and  direct  observation,  I  conceive  to  be  of  great  interest,  viz. — 

"  1st.  The  extinction  of  solar  heat  in  traversing  vertically  an  atmosphere 
mechanically  pure  and  of  mean  barometric  pressure,  amounts  to  0*466  of 
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parrait,  but  joa  aUo  facilitate  it  in  those  who  maj  be- 
come at  once  your  followers  and  your  rivals.  In  the  particular  case 
before  as»  yon  have  introduced  accuracy  where  even  rough  numeri- 
cal data  were  almost  wholly  wanting.  The  importance  of  such  fa- 
cilities in  any  branch  of  science  can  hardly  be  overrated,  and  I  have 
therefore  the  greatest  satisfaction  in  being  the  channel  of  this  award 
of  the  Council  of  the  Royal  Society. 

Mr.  Daniell, 

I  have  to  request  that  you  will  take  charge  of  this  Copley  Medal, 
and  transmit  it  to  M.  Jean  Baptiste  Dumas,  for  his  late  valuable  re- 
searches in  Organic  Chemistr}*^,  and  more  especiallv  those  contained 
in  a  series  of  memoirs  on  chemical  types  and  the  doctrine  of  substi- 
tution, and  also  for  his  elaborate  investigations  of  the  atomic  weights 
of  carbon,  oxygen,  hydrogen,  nitrogen,  and  other  elements.  In  be- 
stowing this  Medal,  as  awarded  by  the  Council  of  the  Royal  Society 
for  scientific  labours  so  important,  I  may  well  feel  the  highest  grati- 
fication^. 

the  total  incident  heat  at  least,  and  may  be  even  much  greater ;  so  that  the 
tbsolute  intensity  of  the  solar  ray,  or  such  as  it  has  exterior  to  our  at- 
mosphere, would  appear  to  have  been  considerably  under-rated. 

"  2nd.  The  extinction  of  heat  in  a  mechanically  pure  atmosphere  has  a 
limit,  and  beyond  which  it  might  traverse  any,  at  least  a  very  great  additionaJ 
thickness,  without  further  loss. 

'*  These  conclusions  are,  however,  only  so  far  results  of  direct  observation 
as  that  they  are  concluded  from  it  by  following  out  an  empirical  curve  be- 
yond its  observed  limits.  Yet  when  we  examine  the  amount  of  deviations 
the  curve  itself  exhibits  within  those  limits,  and  take  into  consideration 
the  very  simple  apparent  law  of  its  curvature  and  course,  it  will  be  allowed 
that  the  conclusions  partake  at  least  of  a  very  high  probability,  amply  suf- 
ficient to  warrant  further  research. 

"  Besides  the  simultaneous  observations  on  the  Faulhorn  and  at  Brientz, 
Mr.  Forbes  has  stated  in  this  paper  the  results  of  a  great  many  other  acti- 
nometric  days'  work,  which  go  to  show — 1st,  that  the  instrument  really  is 
one  which  (its  use  being  fully  understood)  gives  highly  consistent  and  de- 
pendable results ;  2ndly,  that  its  indications  are  in  a  most  remarkable 
manner,  and  instantaneously  affected  by  changes  in  the  opacity  of  the  at- 
mosphere; 3rdly,  that  in  a  great  number  of  comparisons  between  its 
indications  on  the  summit  of  the  Faulhorn  with  those  simultaneously,  or 
nearly  so,  at  a  variety  of  lower  stations,  there  occurs  not  one  in  which  the 
loss  of  heat  between  the  stations  is  not  a  very  large,  distinct  and  easily 
measurable  quantity. 

"  Mr.  Forbes  says  nothing  in  this  paper  of  the  qualities  as  distinct 
from  the  quantities  and  chromatic  properties  or  indices  of  transmissibility 
of  the  heat  stopped  in  the  upper  regions  of  the  air.  But  independent  of 
any  considerations  of  this  nature  (which  however  may  materially  affect 
the  relations  of  vegetation  to  altitude  in  mountainous  districts),  I  am  dis- 
posed to  regard  this  paper  as  marking  a  considerable  epoch  in  that  depart- 
ment of  meteorology  which  relates  to  the  introduction  and  distribution  of 
heat  among  the  strata  of  our  atmosphere,  and  as  likely  to  be  the  fore- 
runner of  very  extensive  and  elaborate  researches  in  further  prosecution  of 
the  subject." 

*  After  the  classification  of  organic  substances  under  compound  radicals, 
no  feature  in  the  recent  progress  of  chemistry  is  more  remarkable  than  the 
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Having  now  performed  this,  the  mo8t  agreeable  duty  of  a  Presi- 
dent,  I  have  the  satisfaction  to  inform  you,  that  Mr.  DoUond  has 
been  so  kind  as  to  favour  us  with  a  bust  of  his  grandfieither,  John 
Dollond.  This  memorial  of  one  to  whose  ingenuity  astronomy  has 
been  so  deeply  indebted,  will  form  a  valuable  addition  to  our  gallery 
of  illustrious  men.  I  am  also  able  to  congratulate  the  Society  on 
the  acquisition  made  this  day  of  a  bust  of  the  justly  celebrated 
James  Watt,  for  which  we  have  to  give  our  most  grateful  thanks  to 
hb  son.  When  we  contemplate  the  features  represented  with  so 
much  spirit  by  a  Chantrey,  and  copied  so  faithfully  by  a  HofTernan, 

vast  additions  of  new  compoands  produced  by  the  application  of  artificial 
agencies  to  existing  organic  products.    To  this  progress  M.  Dumas  has 
greatly  contributed  by  fixing  attention  on  the  removal  of  one  element  by 
another,  which  occurs  in  these  reactions,  and  in  particular  to  the  equiva- 
lent substitution  of  chlorine  for  hydrogen,  which  has  been  successfully 
executed  in  a  variety  of  substances  by  M.  Dumas  himself,  and  by  others 
whom  his  discoveries  and  speculations  have  drawn  into  this  fruitful  field 
of  research.    The  preservation  of  certain  fundamental  properties  in  the 
new  compounds  thus  produced,  he  has  referred  to  the  existence  of  a  pecu- 
liar arrangement  of  the  constituent  atoms  in  a  compound,  which  arrange- 
ment is  supposed  to  be  preserved  on  the  removal  of  one  atom,  or  success- 
ive removal  of  several  atoms,  and  their  replacement  by  an  equal  number 
of  atoms  of  a  different  element,  and  is  expressed  by  the  "  chemical  type." 
In  M.  Dumas's  first  memoir  on  Chemical  Types,  his  views  are  illustrated 
by  Uie  discovery  of  chloro-acetic  acid,  a  remarkable  substance,  and  highly 
interesting  in  its  composition,  being  an  acetic  acid  (vinegar),  of  which  the 
whole  hydrogen  has  disappeared,  but  is  replaced  by  an  equivalent  quantity 
of  chlorine.     In  this  paper,  also,  he  first  forms  "  marsh  gas  "  by  an  arti- 
ficial process,  and  shows  its  relation  to  the  acetates.   He  also  forms  a  series 
of  compounds  by  the  action  of  chlorine  upon  marsh  gas  or  "  the  gas  of  the 
acetates." 

The  second  memoir  of  the  series  makes  known  the  action  of  hydrated 
potass  upon  the  alcohols,  and  furnishes  a  ne^  and  simple  method  of  pro- 
curing the  acid  equivalent  to  a  given  alcohol.  Thus  acetic  acid  is  alcohol, 
in  which  two  atoms  of  hydrogen  are  replaced  by  two  atoms  of  oxygen,  and 
that  acid  is  shown  to  be  produced  by  the  action  of  hydrate  of  potass  upon 
alcohol  at  a  high  temperature,  with  the  evolution  of  hydrogen  gas.  To 
estimate  the  value  of  these  discoveries,  it  is  necessary  to  bear  in  mind  the 
importance  lately  acquired  by  the  bodies  of  which  common  alcohol  is  the 
type.  To  discover  or  characterize  a  body  as  an  alcohol,  is  to  enrich  organic 
chemistry  with  a  series  of  products  analogous  to  those  which  are  presented 
in  mineral  chemistry  by  the  discovery  of  a  new  metal.  M.  Dumas  then 
applies  this  new  method  to  other  alcohols,  and  obtains  by  it  formic  acid 
from  wood -spirit,  ethalic  acid  from  the  ethol  of  spermaceti,  and  valerianic 
acid  from  the  oil  of  potatoes. 

In  the  third  memoir,  M.  Dumas,  in  conjunction  with  E.  Pel^gat,  de- 
scribes certain  new  compound  ethers,  containing  carbonic  acid,  one  of 
which  is  remarkable  for  its  analogy  to  sugar  in  its  composition. 

In  addition  to  this  series,  M.  Dumas,  in  conjunction  with  M.  Hasfone, 
one  of  his  numerous  pupils,  has  given  to  the  world  the  results  of  an  elabo- 
rate investigation  of  the  atomic  weight  of  carbon,  in  which,  independently 
of  the  importance  of  the  analytical  result  obtained,  certain  defects  of  the 
method  of  organic  analysis  universally  practised  are  first  pointed  out,  and 
a  degree  of  exactness  and  precision  communicated  to  the  process  which  it 
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we  shall  remember  a  man  who  by  his  talents  conferred  the  greatest 
benefits  on  the  civilized  world, — ^who  endowed  inanimate  machinery 
with  the  means  of  rapidly  passing  over  the  greatest  distances  by 
landy  and  of  overcoming  the  force  of  advene  winds  upon  the  oceant 
—who  brought  to  per&tion  the  most  important  mechanical  power 
with  which  man  is  yet  acquainted,  if  indeed  we  are  ever  to  see  it 
surpassed :  finally,  a  man  who  united  the  science  of  the  profound 
philosopher  to  the  ingenuity  of  the  original  inventor. 
I  am  sure  that  the  Society  will  unite  with  me  in  the  expression 

has  never  before  possessed.  The  Council  consider  these  researches  relating 
to  atomic  weights,  which  he  has  since  extended  to  other  elements  besides 
carbon,  as  highly  interesting  and  as  greatly  enhancing  the  claim  of  M. 
Dumas,  derived  from  his  memoirs  on  chemical  types,  to  the  distinction  of 
the  Society's  Copley  Medal.  That  claim  he  has  again  increased  by  the 
more  recent  investigations  he  has  undertaken  of  the  most  delicate  and  im- 
portant nature,  in  the  two  several  departments  of  inorganic  and  organic 
chemistry. 

The  first  of  these  embraces  the  analysis  of  air,  and  the  composition  of 
water ;  inquiries  remarkable  for  the  novelty  and  exactness  of  the  methods 
of  analysis,  the  time  and  pains  bestowed  upon  themj  and  the  minute  accu- 
racy of  the  results.  These  new  analyses  now  form  the  most  fundamental 
determinations  in  the  science.  The  superior  accuracy  of  M.  Dumas's 
analysis  of  water  may  be  estimated  from  the  circumstance,  that  while,  by 
the  last  determinations  lately  received,  namely,  those  of  Berzelius  and  of 
Dulong,  the  proportion  of  oxygen  to  1000  parts  of  hydrogen  was  ascer- 
tained only  between  the  limits  of  793G  and  8042,  the  new  determinations 
limit  the  proportion  of  oxygen  betwen  8000  and  8003.  While  the  old 
determinations  also  were  deduced  from  no  more  than  three  analyses,  the 
new  determinations  are  deduced  from  nineteen  separate  operations.  The 
exactness  introduced  by  M.  Dumas  into  the  analysis  of  air  is  equally  re- 
markable,  and  the  ultimate  result  is  deduced  from  not  less  than  one  hundred 
elaborate  analyses  of  air  made  by  that  chemist  and  his  pupils  during  various 
seasons  of  the  year  and  in  different  quarters  of  the  globe. 

In  the  same  inquiry,  the  object  of  which  is  to  furnish  chemists  with 
analytical  constants  of  the  highest  attainable  numerical  accuracy,  are  in- 
cluded new  determinations  of  the  atomic  weights  of  several  other  elements 
besides  oxygen,  hydrogen  and  nitrogen,  the  elements  of  uir  and  water ; 
particularly  of  carbon,  to  which  reference  has  already  been  made.  These 
results  possess  peculiar  interest,  from  confirming  a  theory  which  was  pro- 
mulgated many  years  ago  by  Dr.  Prout,  and  uniformly  supported  since  its 
publication  by  several  chemists  of  this  country',  although  not  assented  to 
abroad  ;  namely,  that  the  atomic  weights  of  all  other  elements  are  whole 
numbers,  or  are  multiples  of  hydrogen.  This  law  M.  Dumas  has  lately 
extended  to  chlorine,  silver,  lead,  calcium,  potassium  and  sodium. 

The  new  researches  of  the  same  chemist  in  the  department  of  organic 
chemistry  have  reference  to  the  composition  of  the  great  alimcntaiy  prin- 
ciples of  the  animal  economy ;  namely,  albumen,  fibrin,  casein  and  gelatin, 
with  their  origin  in  plants,  and  also  the  origin  of  the  fat  of  animals.  The 
memoir  which  contains  these  inquiries  is  a  model  of  chemical  research, 
equally  remarkable  for  its  extent,  accuracy  and  completeness. 

The  recent  discoveries  of  M.  Dumas  have  procured  for  their  author,  in 
his  own  country,  the  high  distinction  of  President  of  the  French  Academy, 
and  of  being  the  successor  of  Lacroix  as  Dean  of  the  Faculty  of  Sciences 
in  the  University  of  Paris. 
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of  heartfelt  sorrow  that  the  services  of  Mr.  Roberton  have  been  lost 
to  us  by  his  sudden  and  lamented  death.  His  attention  to  his  duties, 
his  zeal  for  the  honour  and  interest  of  our  Society  must  have  been 
apparent  to  you  all,  and  especially  to  those  who  have  formed  part 
of  our  Council ;  but  his  merits  were  of  course  still  better  known  to 
the  more  permanent  ofRcei's  of  your  body,  and  they  entirely  concur 
with  me  in  this  inadequate  testimony  of  our  regret. 

Turning  our  attention  to  the  obituary  of  the  last  year,  I  shall  now 
proceed  to  read  it  to  you,  premising  that  we  have  been  too  recently 
acquainted  with  the  death  of  M.  Bouvard,  Jun.  to  enable  us  at 
present  to  give  any  account  of  his  life  and  labours. 

His  Royal  Highness  Prince  Augustus  Frederick,  Duke 
OF  Sussex,  Earl  of  Inverness,  and  Baron  of  Arklow,  Knight  of  the 
Garter,  and  Grand  Master  of  the  Order  of  the  Bath,  was  bom  on 
the  27th  of  January,  1773. 

In  early  life  he  joined  the  Whig  party  in  politics,  and  adhered  to 
it  till  his  death.     No  one  doubted  the  sincerity  of  his  opinions ; 
indeed,  he  must  have  made  personal  sacrifices  that  would  forbid 
the  possibility  of  any  one's  doubting  that  they  were  the  real  con- 
victions of  his  mind.     The  decided  nature  of  hb  sentiments  was 
unaccompanied  and  unobscured  by  any  shade  of  bitterness,  and  he 
gave  that  charitable  interpretation  to  the  motives  of  those  with 
whom  he  differed,  that  he  expected  for  hi^  own.     The  eulogiums 
pronounced  upon  him,  after  his  death,  by  the  Duke  of  Wellington 
and  Sir  Robert  Peel,  are,  indeed,  as  honourable  to  them  as  it  is  to 
him  of  whom  they  spoke.     The  active  part  of  his  life,  however, 
was  little  occupied  by  the  concerns  of  party ;    it  was  rather  dedi- 
cated to  those  interests,  where  happily  there  is  in  this  country  no 
party,  or  rather,  where  all  are  more  or  less  of  the  same  party.  It  was 
in  increasing  the  funds  by  which  the  wants  of  the  orphan  and  widow 
are  relieved,  by  which  the  sick  are  cured,  and  the  ignorant  are  in- 
structed, and  by  which  comfort  is  given  to  every  species  of  desti- 
tution, that  his  late  Royal  Highness  seems  chiefly  to  have  delighted. 
Next  to  this  was  his  interest  in  intellectual  pursuits :  he  collected  a 
noble  library,  e^^pecially  rich  in  Biblical  Literature,  which  was  the 
more  prized   by   him   from   his   acquaintance   with   the   Hebrew 
language. 

He  was  fond  of  mechanics,  and  left  at  his  decease  a  large  collec- 
tion of  clocks  and  time-pieces,  a  taste  for  which  he  apparently 
inherited  from  his  father,  George  the  Third.  He  was  for  many 
years  President  of  the  Society  for  the  Encouragement  of  Arts, 
Manufactures  and  Commerce,  a  Society  that  has  done  much  to 
encourage  mechanical  ingenuity.  Finally,  he  evinced  his  regard 
for  natural  science,  by  presiding  for  several  years  over  our  Society, 
in  whose  concerns  he  would  probably  have  taken  a  more  active 
part  but  for  the  affection  of  his  eyes,  by  which  he  was  for  some 
years  deprived  partially  or  wholly  of  the  blessing  of  sight ;  a  blessing, 
which  was,  however,  in  a  great  degree,  restored  to  him  by  the  skill 
of  Mr.  Alexander.     Those  Fellows  of  the  Society  who  are  Free- 
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masoDfly  would  not  be  satisfied  did  I  not  allude  to  His  Royal  High- 
neis's  connexion  with  that  body,  of  which  he  was  during  the  latter 
portion  of  his  life  Grand  Master.  In  private  society,  the  Duke  of 
Sussex  was  kind  and  affable,  and  fonder  of  domestic  happiness  than 
of  the  state  and  pomp  of  his  exalted  rank.  On  this  point,  how- 
ever, I  shall  not  dilate,  as  the  address  of  a  President  of  a  public 
body  has  more  to  do  with  the  public  conduct  than  with  the  private 
virtues  of  those  about  whom  he  speaks.  Suffice  it  to  say,  that  when 
His  Royal  Highness  departed  this  life,  having  many  public  and 
private  friends,  there  probably  was  no  one  who  was  his  enemy.  He 
died  on  the  2ist  day  of  April,  at  the  age  of  seventy. 

William  Lord  Fitzgerald  and  Vesby  died  on  the  11th  day 
of  last  May.  His  father  was  the  Right  Honourable  James  Fitz- 
gerald, Prime  Serjeant  of  Ireland.  He  passed  a  great  part  of  his 
life  in  the  public  service  of  his  country.  In  1 809,  he  was  a  Lord 
of  the  Treasury  and  a  Privy  Councillor  in  Ireland.  In  1812,  he 
became  Chancellor  of  the  Exchequer  and  First  Lord  of  the  Trea- 
sury in  Ireland.  He  was  subsequently  sent  by  the  British  Govern- 
ment on  a  diplomatic  mission  to  Sweden.  At  still  later  periods  of 
bis  life,  he  held  the  ofiices  of  Paymaster-general  of  the  Forces,  of 
President  of  the  Board  of  Trade,  and  of  Treasurer  of  the  Navy. 
On  the  appointment  of  Lord  Ellen  borough  as  Governor-general  of 
India,  Lord  Fitzgerald  succeeded  to  the  situation  of  President  of 
the  Board  of  Control.  These  various  employments  left  him  little 
time  for  other  than  political  pursuits ;  but  his  acceptance  of  the 
Presidentship  of  the  Institute  of  Irbh  Architects,  proves  his 
attachment  to  that  branch  of  the  fine  arts  which  is  most  intimately 
connected  with  science.  He  was  a  man  of  ag:reeable  manners  and 
cultivated  understanding,  and  an  impressive  and  able,  if  not  a  very 
frequent  speaker  in  Parliament.  He  was  in  delicate  health  when 
he  accepted  his  last  public  employment,  and  it  is  to  be  feared  that 
the  harassing  fatigues  of  office  shortened  his  valuable  life. 

Dr.  John  Latham  was  bom  in  the  year  1761.  Early  in  life 
he  was  appointed  Physician  to  the  Infirmary  at  Manchester,  where 
he  remained  three  years ;  and  afterwards  removed  to  Oxford,  and 
succeeded  Dr.  Austin  as  Physician  to  the  County  Hospital.  He 
finally  settled  in  London,  and  obtained,  in  succession,  the  appoint- 
ments of  Physician  to  the  Magdalen  Hospital,  the  Middlesex  Hos- 
pital, and  lastly  to  St.  Bartholomew's  Hospital.  Me  rapidly  rose  to 
eminence  in  his  profession  ;  but  the  labours  by  which  he  earned 
these  successes  had  undermined  liis  constitution  ;  and,  at  the  age 
of  46,  his  career  was  arrested  by  serious  threaten! ngs  of  consump- 
tion, which  compelled  him,  for  a  time,  to  abstain  from  exertion  and 
to  seek  health  in  the  retirement  of  the  country.  Contrary  to  all  ex- 
pectation he  recovered,  and  was  enabled  to  resume  his  practice  in 
London,  which  he  continued  for  twenty  years  longer. 

Dr.  Latham  did  not  contribute  any  paper  to  the  Philosophical 
Transactions ;  but  was  the  author  of  several  memoii*s  on  practical 
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sulgects  in  the  Medical  Transactions  of  the  College.  In  1809,  he 
wrote  a  small  volume,  entitled  **  Facts  and  Opinions  concerning 
Diabetes."  In  1814,  he  was  chosen  President  of  the  College  of 
Physicians.  The  Medical  Benevolent  Society  was  founded  by  him 
in  1816. 

In  1829,  having  reached  his  68th  year.  Dr.  Latham  finally  left 
London:  he  died  in  April  last,  in  his  82nd  year,  worn  out  by 
severe  and  protracted  suffering. 

Charles  Macintosh,  an  eminent  chemist,  was  bom  at  Glasgow 
in  the  year  1766.  His  father,  George  Macintosh,  a  native  of  Ross- 
shire,  was  a  merchant  in  that  city  ;  and  his  mother  was  Mary 
Moore,  daughter  of  the  Rev.  Charles  Moore,  minister  of  Stirling. 
Mr.  Greorge  Macintosh  first  introduced  the  process  of  dyeing  the 
Turkey,  or  Adrianople  red  into  Britain,  and  was  much  esteemed  by 
his  fellow  citizens  for  his  charitable  disposition  and  active  benevo- 
lence. Charles  Macintosh's  paternal  uncle,  William  Macintosh, 
obtained  some  notoriety  about  the  year  1782,  by  the  publication  of 
Travels  in  the  East,  in  which  he  first  propounded  the  greater  part  of 
those  principles  of  legislation  which  have  since  been  adopted  in  the 

government  of  our  Indian  Empire;  and  his  maternal  uncle  was 
r.  John  Moore,  the  well-known  author  of  '  Zeluco '  and  other 
literary  works  of  eminence,  and  father  of  the  celebrated  General 
Sir  John  Moore. 

Charles  Macintosh  received  the  rudiments  of  his  education  at  the 
Grammar-school  of  Glasgow,  where  he  was  distinguished  for  docility 
of  disposition  and  quickness  of  parts.  From  Glasgow  he  was  re- 
moved to  a  school  at  Catterick  in  Yorkshire ;  but,  being  destined  for 
mercantile  life,  he  was  early  placed  in  the  counting-house  of  Mr. 
Glasford  at  Glasgow,  then  one  of  the  first  merchants  of  the  day, 
where  he  probably  acquired  that  accuracy  in  the  transaction  of 
business  details  for  which  he  was  in  after-life  remarkable.  From  a 
strong  bent  towards  the  pursuit  of  science,  he  also  about  this  time, 
1782,  became  a  student  in  the  University  of  Glasgow,  and  for 
several  sessions  attended  the  chemical  lectures  of  the  celebrated 
Dr.  Black.  It  would  appear  that  Black  had  remarked  his  assiduity 
and  aptitude  for  the  study  of  chemistry,  for  he  was  accustomed  to 
detain  young  Macintosh  after  the  dismissal  of  the  evening  classes, 
and,  walking  with  him  to  and  fro  in  the  cloisters  of  the  old  court  of 
the  University,  he  examined  him  strictly  on  the  subject  of  his  pre- 
vious prelections ;  directing  his  attention  to  points  of  importance, 
and  explaining  those  of  difficulty  in  the  science  as  it  then  stood. 
When  Dr.  Black  was  removed  to  Edinburgh,  Macintosh  became  the 
pupil  of  his  successor  Irvine,  with  whom  he  soon  became  as  great 
a  favourite  as  he  had  been  with  Black.  Whilst  as  yet  a  mere  boy 
he  contributed  to  Curtis*s  '  Flora  Londinensis  *  the  account  of  some 
experiments  on  the  culture  of  woad  and  madder,  and  on  the  mode 
of  dyeing  ^ith  the  same.  He  seems  at  this  time  to  have  been  also 
a  botanical  student  of  the  Universitv,  and  to  have  made  many  ex- 
cursions in  the  neighbourhood  of  Glasgow  in  search  of  specimens ; 
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bat  it  was  in  the  branch  of  chemical  investigation  that  he  was 
destined  to  become  more  conspicuous.  The  experiments  which  he 
afterwards  made  in  the  application  of  incinerated  Algae,  as  a  ma- 
nure, and  which  are  related  by  Dr.  Greville  in  hi9  account  of  the 
British  Algae,  come  more  under  the  head  of  chemical  than  of 
botanical  res^Eurch.  In  order  to  perfect  him  in  a  knowledge  of  the 
French  language,  the  subject  of  this  notice  was  aflerwards  removed 
to  the  house  of  a  Catholic  clergyman  in  Champagne,  with  whom  he 
resided  for  some  time,  and  acquired  a  facility  in  speaking  and 
writing  French,  which  he  retained  through  life. 

Before  he  returned  to  Scotland  he  visited  Brussels,  and  was  much 
noticed  by  Count  Lockhart,  the  Austrian  Viceroy  of  the  Nether- 
lands. From  Brussels  he  ascended  the  Rhine  in  company  with 
an  English  artist  named  Green,  who  was  making  a  professional  tour, 
and  who  afterwards  acquired  some  celebrity  as  a  landscape  painter 
in  water-colours,  an  art  then  in  its  infancy.  At  Weimar  he  made 
the  acquaintance  of  the  illustrious  Goethe;  and,  having  visited 
Beriin,  he  came  to  Paris  shortly  before  the  breaking  out  of  the  Re- 
volution in  1789. 

As  Mr.  Macintosh's  pecuniary  circumstances  did  not  admit  of  his 
continuing  unemployed,  at  the  time  of  his  return  to  Scotland  several 
schemes  for  his  future  career  in  life  appear  to  have  attracted  his  at- 
tention. He  was  at  one  period  upon  the  point  of  embarking  as  a 
planter  for  the  West  Indies,  and  had  actually  entered  uj)on  ne- 
gociations  with  the  Hudson's  Bay  Company  to  retrace  the  steps  of 
the  adventurous  Heame  to  the  shores  of  the  polar  ocean,  with  the 
view  of  extending  the  Company's  fur  trade  beyond  the  Rocky 
Mountains.  His  love  for  chemistry  induced  him,  however,  to  relin- 
quish these  schemes,  and,  as  the  result,  his  establishment  of  various 
branches  of  chemical  manufacture,  including  those  of  acetate  of  lead, 
hitherto  in  Britain  altogether  an  import  from  Holland ;  of  acetate  of 
alumina,  so  extensively  employed  by  our  calico-printers ;  of  alum, 
before  his  time  unknown  as  a  manufacture  in  Scotland,  and  whereby 
he  converted  the  exhausted  and  deserted  coal-works  in  the  neigh- 
bourhood of  Campsie  and  Hurlet,  near  Glasgow,  into  a  scene  of 
great  and  active  commercial  enterprise ;  of  Prussian  blue,  and  of 
prussiate  of  potash,  as  the  mode  of  dyeing  woollen,  cotton  and  silk 
(with  which  latter  salt  he  was  also  the  sole  inventor),  followed  each 
other  in  rapid  succession.  He  was  also  the  inventor  of  the  process 
for  manufacturing  the  dry  chloride  of  lime,  which  effected  an  entire 
revolution  in  the  process  of  bleaching,  and  which  gave  origin  to  the 
stupendous  chemical  works  at  St.  Ilollox,  near  Glasgow,  which  have 
since  become  so  celebrated  under  the  energetic  management  of  the 
Messrs.  Tennants. 

It  had  been  known  to  chemists  that  naphtha,  or  petroleum,  was 
a  solvent  for  caoutchouc,  or  the  coagulated  juice  of  the  latropa 
Elastica,  the  Urceola  Elastica,  and  other  tropical  plants.  The 
liquid  varnish,  however,  thus  formed,  although  elastic,  continued 
clammy  and  viscid  when  exposed  to  the  air  of  the  atmosphere.  Mr. 
Macintosh  overcame  this  difficulty  by  the  formation  of  double  fabrics, 
having  the  varuish  as  an  adhesive  waterproof  film  or  medium  in  the 
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centre.  It  is  unneeeasarj  to  enlarge  upon  the  great  utility  of  this 
invention,  followed  as  it  has  been  by  the  removal  of  many  of  the 
difficulties  which  had  rendered  caoutchouc  a  substance  imprac- 
ticable to  manage,  so  as  now  to  admit  of  its  application  to  many 
useful  purposes  in  the  arts.  Mr.  Macintosh  was  also  the  inventor 
of  a  mode  of  converting  iron  into  steel  by  the  application  of  coal-gaa 
in  hermetically  closed  and  heated  vessels ;  a  beautiful  process,  by 
which  much  time  and  labour  is  saved. 

The  desire  of  acquiring  useful  information  continued  with  Mr. 
Macintosh  to  be  a  ruling  passion ;  in  instance  of  which  it  may  be  men- 
tioned, that  when  he  placed  his  sons  as  students  at  the  University  of 
Glasgow  in  the  year  1 805,  he  again  re-entered  himself  as  a  student, 
and  regularly  attended  the  lectures  in  Natural  Philosophy  of  the  now 
venerable  Professor  Meikleham ;  and  still  later  in  life,  when  his  friend 
Dr.  Thomas  Thomson  was  appointed  Professor  of  Chemistry  at 
Glasgow,  in  1818,  Mr.  Macintosh  again  became  a  student,  and 
regularly  attended  two  courses  of  the  Professor's  lectures.  Latterly, 
Mr.  Macintosh  had  resided  for  the  most  part  in  comparative  retire- 
ment in  the  country,  where  he  took  much  interest  and  pleasure  in 
planting  and  improving  his  estate  of  Campsie.  For  several  years 
his  health  had  been  gradually  declining,  and  he  at  length  expired  at 
his  house  at  Dunchattan,  near  Glasgow,  on  the  25th  day  of  July, 
1843.  His  end,  for  which  he  was  quite  prepared,  was  characterized 
by  the  most  perfect  resignation,  fortitude  and  composure,  and  in 
unison  with  the  virtuous  and  useful  life  which  he  had  led. 

Mr.  Macintosh  married,  in  1789,  Miss  Mai*y  Fisher,  the  daughter 
of  Alexander  Fisher,  Esq.,  merchant  in  Glasgow,  and  whose  ances- 
tors were  the  possessors  of  the  Barony  of  Cowden  Knows,  in  Sel- 
kirkshire, renowned  in  Scottbh  song,  and  commemorated  in  the 
pages  of  Rousseau. 

Robert  Alexander,  Esq.,  was  bom  at  Halifax,  in  Yorkshire, 
on  the  18th  of  January,  1795,  and  was  the  son  of  Lewis  Alexander, 
Esq.,  of  Hopwood,  near  that  town.  He  was  educated  at  the 
flourishing  Grammar-school  of  Hipperholm,  and  in  due  time  was 
entered  as  a  student  at  Lincoln*s-inn.  In  Michaelmas  Term,  1820> 
he  was  called  to  the  bar,  and  immediately  fixed  on  the  Northern 
Circuit  as  the  scene  of  his  future  professional  career.  Here  he 
greatly  distinguished  himself,  though  surrounded  by  rivals  of  the 
highest  talents  and  eminence,  and  gradually  attained,  by  his  ability, 
his  industry,  and  his  perseverance,  the  highest  station.  At  the  un- 
usually early  age  of  40,  he  was  raised  to  the  rank  of  King's 
Counsel,  and,  had  his  life  been  spared,  would  probably  at  some 
future  time  have  enjoyed  the  still  higher  honours  of  his  profession. 
Unhappily  his  labours  appear  to  have  undermined  his  constitution, 
and  he  died  on  the  21st  of  last  February,  at  the  age  of  48.  He 
was  married  in  1829  to  Miss  Legard,  but  Xeh  no  children.  In  1835, 
he  was  elected  a  Fellow  of  the  Royal  Society,  an  honour  of  which 
he  always  spoke  with  the  greatest  pride,  and  to  which  he  alluded 
with  pleasure  to  the  latest  period  of  his  life. 
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The  late  Archdeacon  Wrangham,  when  a  student  at  College, 
gained  the  highest  classical  honours  of  the  University,  and  was 
distinguished  in  after  life  for  the  correctness  of  his  scholarship  and 
for  the  refined  taste  and  elegance  of  his  classical  compositions :  there 
are  few  departments  of  our  literature  which  he  has  not  enriched 
bjT  his  writings;  and  throughout  a  long  and  useful  life>  his  lively 
and  instructive  conversation,  his  refined  and  amiable  manners,  and 
hb  upright  and  consistent  character,  secured  him  the  affectionate 
attachment  of  a  large  circle  of  friends,  including  the  most  eminent 
men  of  his  day. 

The  Address  of  the  President  was  ordered  to  be  printed. 

The  Statutes  relating  to  the  election  of  Council  and  Officers 
having  been  read  by  the  Secretary,  and  Joseph  Smith,  Esq.  and 
Capt.  Grover  having,  with  the  consent  of  the  Society,  been  nomi- 
nated Scrutators  in  examining  the  lists,  the  votes  of  the  Fellows 
present  were  collected. 

Dr.  Roget,  on  the  part  of  the  Scrutators,  reported  the  following 
Gentlemen  as  being  duly  elected  Officers  and  Council  for  the  ensuing 
year,  viz. — 

President. — The  Marquis  of  Northampton. 
Tretuarer. — Sir  John  William  Lubbock,  Bart,  M.A. 

Secret     '       I  ^^^^^  ^^''^  Koget,  M.D. 

\  Samuel  Hunter  Christie,  Esq.,  M.A. 
Foreign  Secretary. — John  Frederic  Daniell,  Esq. 
Other  Members  of  the  Council. — Martin  Barry,  M.L). ;  William 
Bowman,  Esq. ;  Sir  Thomas  M.  Brisbane,  K.C.B. ;  Henry  James 
Brooke,  Esq. ;  Robert  Brown,  Esq.,  D.C.L. ;  William  F.  Chambers, 
M.D.,  K.C.H. ;  George  Dollond,  Esq.;  Thomas  Graham,  Esq., 
M.A. ;  John  Thomas  Graves,  Esq.,  M.A. ;  Robert  Lee,  M.D. ; 
William  Hallows  Miller,  Esq.,  M.A. ;  Roderick  Impey  Murchison, 
Esq. ;  Richard  Owen,  Esq. ;  Jonathan  Pereira,  M.D. ;  Captain 
James  Clark  Ross,  R.N. ;  James  Walker,  Esq. 

The  thanks  of  the  Meeting  were  given  to  the  Scrutators  for  their 
trouble  in  examining  the  lists. 

The  following  is  the  statement  of  the  Receipts  and  Payments  of 
the  Society  during  the  preceding  year,  which  was  laid  on  the  lablo 
by  the  Treasurer : — 

Statefnent  oft/te  Receipts  and  Payments  of  the  Royal  Society  between 

Nov.  29,  1842,  and  Nov.  29,  18tfJ. 

RECEIPTS. 

£        s.    d. 

Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  ..1145     3     5 
23  Weekly  Contributions,  at  one  shilling  ....      59   IG     0 

226  Quarterly  Contributions  at  £1 878     0     0 

937   16     0 


Carried  forwartl 2()82  19 
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£    »,    d.       £      8,    d. 
Brought  forward. .  . .  2082  19     5 

23  Admission  Fees 230     0     0 

3  Compositions  for  Annual  Payments  at  £40 120     0     0 

9  Ck>mpositions  for  Annual  Payments  at  £60 540    0     0 

Received  of  Messrs.  Ranking  on  account  of  the  Pacha  of 
Egypt: — 

Febniary  4 156  16     0 

February  17     67  19     0 

October  «1 67  18     0 

Octol>er  ar 38     0     0 


Rents: — 

One  year's  rent  of  estate  at  Mablcthorpe:  due     £    s,  d, 

at  Michaelmas  1843 107     0  0 

Tithe 0  18  0 


107  18     0 

Ixss  Tithe 19     0     0 

Income  Tax    . .      4  14     0  23  14     0 


84     4     0 

One  year*s  rent  of  lands  at  Acton :  due  at 

Michaelmas  1843 70     0     0 

One  year's  fee-farm  rent  of  lands  in  Sussex ; 

land-tax  deducted :  due  at  Michaelmas  1843     19     4     0 

One- fifth  of  the  clear  rent  ofan  estate  at  Lam- 
beth Hilt,  from  the  Royal  College  of  Phy- 
sicians, in  pursuance  of  Lady  Sadleir's  will : 
due  at  Midsummer  1843     3     0     0 


Dividends  on  Stock : — 

One  year's  dividendon£i4,000Reduced3per 

cent.  Annuities 420     0     0 

Less  Income  Tax    12     5     0 


One  year's  dividend  on  3452/.  It,  \d.  Consols, 
the  produce  of  the  sale   of  the  premises 

in  Coleman-strcet 103  11     2 

Less  Income  Tax    3     0     4 


One  year's  dividend  on  £200  Consols    ....        6     0     0 
Less  Income  Tax    0     3     6 


Donation  Fund. 
One  year's  dividend  on  £4843  Ua.  7d,    ....    145     6     2 
l^ss  Income  Tax    4     4  10 


330  13     0 


176     8     0 


407  15     0 


100  10  10 


5  16     6 


141     1     4 


Curried  forward. .. .  4135     4     1 
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£    t.    d,     £      9.    4. 
Brought  forwird. • . .  4 IS5     4     I 

One  year's  diTidead  on  ^99i/.  1 U.  Id.  Consols     68  15     6 
Less  Income  Tax    2     0    0 

66  15     6 

FnrckMFMmd, 
One  year's  dividend  on  £100  New  South  Sea 

Annuities    3     0    0 

Sir  CUfton  WuUrmgkam'9  Bequett. 
One  year's  dividend  on  £1900  Consols  ....      36     0     0 
Less  Income  Tax   1     1     0 

34  19     0 

MiscellaneouB  Receipts : — 

Mr.  Amyoit,  Treasurer  of  the    Society  of 

Antiquaries:  for  blinds  in  Ante-room   . .         0  16    3 

5ale  of  Philosophical  Transactions,  Abstracts 
of  Papers,  and  Catalogues  of  the  Royal  So- 
ciety's Library 212     2     6 

Sale  of  Scientific  Catalogues  to  Subscribers 

and  old  Catalogues 1   18     6 


Total  Receipts 4454  15  10 


PAYMENTS. 

£    i.    d, 

Fovrchiid  Lecture, — ^The  Rev.  J.  J.  Ellis,  for  delivering  the 
Fairchild  Lecture  for  1843 3     0     0 

Bakerian  Lecture, — Charles  Wheatstone,  Esq.,  for  the  Bake- 
rian  Lecture  for  1843 4     0     0 

Rum/ord  Fund. — ^William  H.  Fox  Talbot,  Esq.,  two  years' 

dividends  on  the  Augmentation  Fund,  1842 72  1 1     0 

Donatum  Fund. — Powell :  for  Microscope,  as  per  advertise- 
ment        100     0     0 

Books  purchased :  £  ».  d. 

Dulau  and  Co. :  for  Books 13  15  3 

Bailliere :  for  ditto 30  0  0 

Weale :  for  ditto 4  6  0 

Taylor :  for  ditto 12  10  0 

John  GK)uld.  Esq. :  (Birds  of  Europe) 60  0  0 

120  11     3 

Carried  forward 300     2     3 
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£     s.  d.       £       s.    d. 

Brought  forward 300     2     3 

Sums  paid  on  account  of  the  Pacha  of  Egypt : — 
Jones:  for  magnetical  instruments ....      135     0  0 
Parkinson  and  Frodsham:  for  chrono- 
meter           50    0  0 

Molyneux :  for  ditto    45     0  0 

Newman:     for    meteorological    instru- 
ments          38     0  0 

Barrow :  for  dipping  needle 40  14  0 

Dollond :  for  transit 75  15  0 

Dent:  astronomical  clock 81     0  0 

Shipping  charges,  &c.,  by  petty  charges         6  18  0 

472     7     0 

Salaries : — 

Dr.  Roget,  one  year,  as  Secretary    105  0  0 

S.  H.  Christie,  Esq.,  one  year,  as  Secretary. .  105  0  0 

Ditto  for  Index  to  Phil.  Trans 5  5  0 

John  F.  Daniell,  Esq.,  one  year,  as  For.  Sec.  20  0  0 

Mr.  Koberton,  one  year,a8  Assistant-Secretary  200  0  0 

Mr.  W.  E.  Shuckard,  one  year,  as  Librarian. .  50  0  0 

Mr.  Holtzer,  one  year,  as  Porter 30  0  0 

Ditto,  for  extra  Porterage 10  0  0 

525     5     0 

Few,  Hamilton  and  Few,  Solicitors : 

Law  Expenses    3  11  8 

Fire  Insurance,  on  the  Society's  Property 45  1  6 

Mrs.  Coppard :  Gratuity 10  0  0 

Mr.  Shuckard,  for  completion  of  Catalogue 100  0  0 

Bills:— 

Taylor : 

Printing  the  Phil.  Trans.,  1842,  part  2  ..    118  13     6 

Ditto,  1843,  part  1 72  10     0 

Ditto,  Proceedings,  Nos.  55 — 57;  Circulars, 
Lists  of  Fellows,  Ballot-listSy  Statement 
of  Payments,  and  Minutes  of  Council ; 

&c.  «tc 155     2     6 

346     6     0 

Bowles  and  (Gardiner : 

For  Paper  for  the  Phil.  Trans.,  1842,  part  9,     62  10    0 
and  1843^  part  1 32  10     0 

95     0    0 

Basire : 

For  Engraving  and  Copper-plate  printing 

for  Phil.  Trans.,  1843,  part  1  and  2,  &c.    122   13   10     122  13   10 

Carried  forward 1897   13     5 
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£  ».  d,       £      $.    d. 

Brought  forward. ...  122  13  10  1897  13     5 
Walker: 

Ditto,  1843,  part  1 6  9  9 

Ditto,  18«S,  pait  9 30  7  6 

159  11     1 

Oyde: 

fioardiDg  and  Sewing  800  Parts  of  Phil. 

Trans.,  184^,  part  9    27     5     4 

Ditto,  184S,  part  1 27     5     4 

Ditto,  400  uf  vol.  !▼.  of  the  Proceedings. .      12     5  10 

66  If     6 

Tackett : 

Bookbinding 73  12     6 

Ponncey  and  Sona : 

For  Stationery   9  17     3 

Saunderaon : 

For  Shipping  Expenses 8     5     8 

Brecknell  and  Tomer : 

Wax  Lights,  Candles,  and  Lamp  Oil 33     4     6 

Arnold: 

For  Coals 23     4     0 

Ditto  (Porter's  yearly  allowance)    4     7     0 

Newman: 

Repairing  instruments,  sther,  &c 4     6     0 

TVonghton  and  Simms : 

Repairing  instruments    9     9     0 

Marray : 

For  taking  Meteorological  Observations  ....  5  0  0 
Gwillim: 

Mats,  Brushes,  Fire-wood,  &c 5     6     2 

Cabitt : 

For  repairs  and  relaying  Carpets,  &c 20     1     7 

Cardinal; 

Turkey  carpets 43  10     0 

Clerks:  Christmas  Fee 1      1     0 

241     4     8 

Taxes  and  Parish  Rates  : 

Land  and  Assessed  Taxes 21   14  1 

Poor  Rate 8   10  0 

Church  Rate 4     5  0 

Rector's  Rate 1     8  4 

Sewer's  Rate 2     2  6 

Income  Tax 4  19  2 

42   19     1 

Petty  Charges : 

Postage  and  Carriage 10   18     1 

Exi>enses  on  Foreign  Packets,  &c 4   13     G 

Carried  forward       .       I  .>    1 .3     7   i408     4     .0 
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£     t.  d. 

Brought  forward. ...  15  13  7 

Stomps 116  6 

Charwoman's  Wages 25  14  6 

Ditto,  Extra  work 2  12  6 

MiscellaneouA  expenses .        9  19  5 

Library  and  Window-cleaning,  &c 2     0  0 

Advertisements 1     5  6 


£       #.    d. 
2408     4     9 


[..ess  charged  to  the  Pacha  of  Egypt 
Balance  in  the  hands  of  the  Treasurer 


59  2  0 
6  18  0 


52 
1994 


4 
7 


0 
1 


Total £4454  15  10 


Nov.  '29th,  1843. 


JOHN  W.  LUBBOCK,  Treas. 


The  Balances  in  hand,  now  belonging  to  the  several  trusts,  are  as  under : 
viz. —  £       t.   d. 

Donation  Fund ; 136     9     5 

Rum/ord  Fund 66  15     6 

The  following  table  shows  the  progress  and  present  state  of  the  Society 
with  respect  to  the  number  of  Fellows : — 


1 

Patron 

and 

Honorary. 

Foreign.! 

1 

Having 
com- 
pounded.! 

516 

+ 11 

• 

Paying 

£2  12«. 

Annually. 

Paying 

£4       Total 
AnnuaUy.: 

November  1842. .  . . 

Since  elected 

Since  compounded 
Defaulters 

13 

50 

• 

1 

24 

222 

1 

-h  12     i 
—  1 

825 
+  23 

1 

-3 
-4 

-3 

-15 

Since  deceased  .... 

-  1 

-1 

-8 

-  1 

November  1843 

12 

49 

520 

23 

226 

830 

Weekly  and  Qitarterfy  Contrilmtibn§. 


1830 £363  4  0 

1831 286  0  0 

1832 255  6  0 

1833 283  7  6 

1834 318  18  6 

1836 346  12  6 

1836 495  0  0 


1837 531  0 

1838 699  4 

1839 666  16 

1840 767  4 

1841 815  12 

1842 910  8 

1843 933  16 


0 
0 
0 
0 
0 
0 
0 


PROCEEDINGS 


OF 


THE  ROYAL  SOCIETY, 


1843-44.  No.  59. 

December  ?»  184S. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

The  Minates  of  the  last  Ordinary  Meeting,  and  of  the  Anniver- 
sary  Meeting  were  read. 

Charles  Hood,  Esq^  F.R.A.S^  of  Earl  Street,  Blackfriars,  and 
Francis  Rawdon  Moira  Crozier,  Captain  R.N.,  were  put  to  the  ballot, 
and  respectively  elected  Fellows. 

A  paper  was  read,  entitled,  **  On  a  sudden  rise  and  fall  of  the 
Sea  in  the  Dock-yard  Creek,  Malta,  on  the  21st  and  25th  June, 
1843."  By  S.  Napier,  Esq.,  Master- Attendant.  Communicated  by 
the  Lords  Commissioners  of  the  Admiralty. 

At  6  o'clock,  A.M.  on  the  21st  of  June,  the  water  was  found  to  be 
6  inches  above  the  average  height,  and  continued  so  till  6j-,  when  it 
rose  to  18  inches,  and  in  a  few  minutes  sank  to  3  feet  6  inches  below 
the  average ;  which  oscillations  continued  till  8^  a.m.,  when  it  re- 
sumed its  usual  level.  On  the  25th,  a  rise  to  the  extent  of  2  feet  6 
inches  above,  followed  by  a  fall  of  3  feet  below,  the  average,  was 
observed ;  these  alternations  in  lieight  recurring  four  several  times 
on  that  day.  The  author  was  unable  to  assign  any  particular  cause 
for  these  extraordinary  agitations  of  the  sea. 


December  14,  1843. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

A  paper  was  read,  entitled,  "  Researches  into  the  Structure  and 
Development  of  a  newly -discovered  Parasitic  Animalcule  of  the 
Human  Skin,  the  Entozoon  foUiculorum,'*  By  Erasmus  Wilson, 
Esq.,  Lecturer  on  Anatomy  and  Physiology  in  the  Middlesex  Hos- 
pital.    Communicated  by  R.  B.  Todd,  M.D.,  F.R.S. 

The  animalcules  which  are  the  subject  of  this  paper  were  disco- 
vered above  a  year  ago  by  Dr.  Simon,  who  published  a  description 
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of  their  structure  in  the  number  of  Miillers  *  Archiv/  &c.  for  June 
1842.  This  description  was  found  by  Mr.  Wilson,  who  devoted  to 
the  investigation  six  luontJis  of  exclusive  labour,  to  be,  in  many  essen- 
tial particulars,  exceedingly  inaccurate  and  erroneous.  The  present 
paper  contains  the  principal  results  of  the  author's  researches  on 
these  singular  animalcules,  which  inhabit  the  sebaceous  follicles  of 
the  human  skin,  and  feed  on  the  secretions  that  surround  them.  The 
author  enters  into  minute  anatomical  details  of  the  structure  of  the 
various  organs,  and  more  particularly  of  the  apparatus  by  which 
the  head  is  retracted  within  the  thorax,  of  the  eyes,  of  the  ova,  and 
the  remarkable  embryonic  forms  which  are  presented  in  the  progress 
of  development  of  the  young  animaL  He  applies  to  this  animalcule 
the  term  entozoouj  merely  as  signifying  an  inhabitant  of  the  interior 
of  the  body,  and  until  a  better  and  more  appropriate  appellation  shall 
have  been  assigned  to  it. 

A  paper  was  also  in  part  read,  entitled,  *'  Miscellaneous  Observa- 
tions on  Animal  Heat"     By  John  Davy,  M.D.,  F.R.S. 

The   President  announced  from  the  Chair,   that  Mr.  Charles 
Richard  Weld  had  been  appointed  Assistant  Secretary. 


December  21,  1843. 
JAMES  WALKER,  Esq.,  Vice-President,  in  the  Chair. 

The  reading  of  Dr.  Davy's  paper,  entitled,  "  Miscellaneous  Ob- 
servations on  Animal  Heat,"  was  resumed  and  concluded. 

The  author,  in  the  first  section  of  this  paper,  af\er  adverting  to 
the  commonly  received  opinion  that  all  fishes  are  cold-blooded,  and 
noticing  an  exception,  as  he  believes,  in  the  instance  of  certain  fishes 
of  the  genus  Thynnus  and  of  the  Scomber  family,  describes  the  ob- 
servations which  he  made  whilst  at  Constantinople,  on  the  tempe- 
rature of  the  Pelamys  Sarda^  when,  in  three  difi'erent  examples,  he 
found  its  heat  to  exceed  that  of  the  surface-water  by  7^,  and  of  the 
deep  water  probably  by  12°. 

He  adduces  some  observations  and  remarks  on  peculiarities  in  the 
blood  of  the  same  fish,  of  the  sword-fish  and  of  the  common  tunny, 
which  he  supposes  may  be  connected  with  their  temperature ;  and 
throws  out  the  conjecture,  that  the  constitution  of  their  blood-globule, 
formed  of  a  containing  and  contained  part,  namely  the  globule  and 
its  nucleus,  may  be  to  each  other  in  the  electrical  relation  of  posi- 
tive and  negative,  and  may  thereby  act  with  greater  energy  in  sepa- 
rating oxygen  in  respiration. 

In  the  second  section,  on  the  temperature  of  man  in  advanced  old 
age,  he  relates  a  number  of  observations  made  for  th6  purpose  of 
determining  the  actual  heat  of  persons  exceeding  eighty  years  of  age; 
the  result  of  which,  contrary  to  the  commonly  received  opinion,  is, 
that  the  temperature  of  old  persons,  as  ascertained  by  a  thermome- 
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ter  placed  under  the  tongue,  is  rather  above  than  below  that  of  per- 
sons of  middle  age ;  and  this  he  thinks  may  be  explained  by  the  cir- 
cumstance, that  most  of  the  food  used  by  old  persons  is  expended  in 
administering  to  the  function  of  respiration. 

In  the  third  section,  on  the  influence  of  air  of  different  tempera- 
tures on  animal  heat,  after  alluding  to  what  he  had  witnessed  of  the 
rise  and  fall  of  the  temperature  of  man  on  entering  the  tropics,  and, 
within  the  tropics,  on  descending  from  a  cool  mountainous  region  to 
a  low  hot  country,  he  adduces  certain  observations  to  show  that  in 
this  country  similar  changes  of  temperature  take  place  in  a  few 
hours  in  breathing  the  air  of  buildings  artificially  heated ;  and,  iu 
confirmation,  he  describes  the  results  of  many  observations  made  on 
an  individual  in  the  very  variable  climate  of  Constantinople,  where, 
between  March  and  July,  in  1841,  the  thermometer  ranged  from 
Sr  to  94^ 

In  the  fourth  section,  he  describes  the  observations  which  he  made 
to  determine  the  effect  of  moderate  exercise,  such  as  that  of  walk- 
ing, on  the  temperature  of  the  body,  tending  to  prove,  that  while  it 
promotes  the  diffusion  of  temperature  and  produces  its  exaltation  in 
the  extremities,  it  augments  very  little,  if  at  all,  the  heat  of  the  cen- 
tral and  deep-seated  parts. 

A  paper  was  also  in  part  read,  entitled,  "  On  the  Thermal  Changes 
accompanying  Basic  Substitutions.**  By  Thomas  Andrews,  M.D., 
M.R.I.A.,  Professor  of  Chemistry  in  the  Royal  Belfast  Institution. 
Communicated  by  M.  Faraday,  Esq.,  D.C.L.,  F.R.S.,  &c. 

The  author  gives  an  account  of  a  series  of  experiments  which  he 
made  on  the  heat  evolved  during  the  mutual  reaction  of  acids  mid 
bases  upon  one  another,  from  which  he  draws  the  general  conchision 
that  when  the  influence  of  all  extraneous  circunistances  is  eliminated 
from  the  result,  the  change  of  temperature  is  detorniincd  by  the  na- 
ture of  the  base,  and  not  by  the  acid  element  of  the  combination. 
Hence  he  deduces  the  general  law  that,  when  one  Y>ase  displaces 
another  from  any  of  its  neutral  combinations  with  an  acid,  the  heat 
evolved  or  abstracted  is  always  the  same,  whatever  the  acid  element 
may  be,  provided  the  bases  are  the  same.  The  base  employed  in 
the  first  set  of  experiments  for  displacing  others  was  the  hydrate  of 
potash  in  a  state  of  dilute  solution  of  known  strength ;  this  Avas 
rapidly  mixed,  in  a  suitable  apparatus,  with  an  equivalent  solution 
of  the  salt  to  be  decomposed  ;  the  change  of  temperature  which  re- 
sulted was  accurately  determined,  and  the  due  eurrections  for  the 
influence  of  the  vessels  and  the  speciflc  heats  of  tiie  sulutioiis  and  of 
the  precipitates  produced,  were  applied.  The  experimental  results 
are  stated  in  various  tables,  from  which  it  appeai-s  that  the  changes 
of  temperature,  referred  to  1000  parts  of  water,  were,  with  salts  of 

Lime from  —  ()-33  to       —  O'liH 

Magnesia      .     .     .     „  —  O'lO  „       —  01 5 

Barytes    .     .     .     .     „             0*  ()• 

Strontia   .     .     .     .     „             0'  0* 
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Soda from     +0-4       to      +  0-14 

Ammonia  .  •  •  „  +  0*72  „  +  0-7S 
Manganese  .  •  .  „  +  1*04  ,»  +  1*15 
Proto-salts  of  iron .    „       +  1*58      „       +  1*63 

Zinc „        +  1-71       „       +  1*82 

Mercury  .    .    .    .    „       +  1*81      „       +  1*89 

Lead „       +  2*77      „       +  2*90 

Copper    .    .    .    .    „       -f  2*90      „       +  8*18 

Silver „        +  S-90      „       +  3*94 

Sesquisalts  of  iron .  ,»  +  4*25  ,,  +  4*28 
The  differences  in  the  results  of  experiments  with  different  adds, 
the  author  observes,  are  not  greater  than  usually  occur  in  chemical 
reactions,  in  consequence  of  the  uncertainty  that  exists  with  r^ard 
to  the  accurate  proportions  of  chemical  equivalents.  He  points  out 
various  circumstances  in  experiments  of  this  nature,  which  tend  to 
affect  the  results  and  lead  to  inaccurate  conclusions,  if  care  be  not 
taken  to  guard  against  these  sources  of  error.  One  of  the  principal 
of  these  is  the  heat  which  is  generally  evolved  by  the  separation  of 
a  base,  or  new  compound,  in  a  solid  form :  and  the  author  discusses 
the  influence  of  this  change  on  the  results  deduced  Arom  his  experi- 
ments. He  considers  that  these  experiments  sufficiently  establish  the 
general  principle  announced  in  the  beginning  of  his  paper. 

A  supplementary  note  is  added  on  the  determination  of  the  Spe- 
cific Heat  of  Fluids. 

The  Society  then  adjourned  over  the  Christmas  recess,  to  meet 
again  on  the  11th  of  January,  1844. 


January  11,  1844. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  An  Account  of  a  slight  Shock  of  an  Earthquake  felt  in  the 
Cliannel  Islands/'  By  J.  Elliott  Hoskins,  M.D.,  F.K.S. :  in  a  Letter 
to  P.  M.  llogct,  M.D.,  Sec.  R.S.,  &c.   Communicated  by  Dr.  Roget. 

The  phenomena  described  in  this  letter  occurred  simultaneously  in 
Jersey,  G  uernsey,  Alderney,  Serk,  Heme,  and  Jethore.  On  Friday,  the 
22nd  of  December,  at  seven  minutes  before  4  p.m.,  a  noise  resembling 
a  distant  thunder-clap  was  heard ;  this  was  immediately  followed  by 
sounds  as  of  a  railroad  carriage  rumbling  over  an  irregular  metallic 
surface ;  it  was  accompanied  by  distinct  undulatory  motion.  This 
again  was  succeeded  by  a  shock ;  the  whole  lasting  from  10  to  15 
seconds.  The  barometer  was  uninfluenced,  standing  at  80*354 :  a 
light  wind  prevailed,  varying  from  S.S.E.  to  S.S.W.  During  the 
whole  of  the  month  the  air  had  been  peculiarly  still,  and  the  baro- 
meter uniformly  high ;  the  maximum,  up  to  the  above  date,  having 
been  30*518,  the  minimum  30Ol'2.  The  thermometer  had  rangeil 
throughout  the  month,  from  47"  to  52^  during  the  day,  and  from 
45°  to  49°  fiuring  the  night. 
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Hundreds  of  persons  agree  as  to  having  experienced  a  distinct 
shock,  their  impressions' varying  according  to  the  positions  occupied 
by  the  observers.  Those  inhabiting  the  solid  granite  structures  of 
the  lower  town  conceived  that  heavy  masses  of  furniture  were  over- 
tamed  and  moved  in  the  apartments  above  or  below  them:  they 
were  not,  however,  so  conscious  of  vibratory  motion  as  those  in  the 
less  substantial  houses  of  the  upper  part  of  the  town,  or  as  those  in 
the  open  air.  In  many  houses,  this  vibratory  motion  was  so  violent  as 
to  cause  much  alarm,  and  was  accompanied  by  crashing  sounds,  as 
though  roofs  and  chimneys  were  falling ;  in  some  instances,  chimney- 
pots were  thrown  down ;  suspended  lamps  were  observed  to  wave ; 
bells  rang  spontaneously ;  the  vane  of  the  town  church  waved,  and 
one  of  its  bells  struclL  twice. 

Persons^  in  the  open  air  were  sensible  of  an  undulatory  motion, 
tending  from  the  S.W.,  which  occasioned  unsteadiness  of  footing, 
and  in  some  cases  a  transient  feeling  of  nausea.  A  steam-engine  in 
the  Serk  mines  was  remarked  to  suspend  one  out  of  its  usual  five 
strokes  per  minute ;  the  engineer  was  alarmed  lest  this  should  be  a 
precursor  of  bursting  of  the  boiler.  The  massive  granite  works  of 
St.  Sampson's  quay  were  so  shaken,  that  glass  vessels  situated  on 
various  parts  were  thrown  ofi*.  Two  gentlemen  engaged  in  Daguer* 
reotype  experiments  on  the  ramparts  of  a  fortification  founded  on  a 
solid  granite  rock,  felt  the  whole  to  vibrate.  The  crews  of  sailing- 
vessels  beating  up  in  the  '*  roads,"  also  felt  the  shock ;  those  below 
rushing  on  deck  under  the  impression  that  the  vessels  had  struck  on 
a  rock. 

The  testimony  of  a  great  number  of  witnesses  leaves  no  doubt  as 
to  the  distinctness  and  strength  of  the  shock.  It  was  also  felt,  though 
in  a  slighter  degree,  in  the  neighbourhood  of  St.  Malo,  and  near 
Brixham  in  Devonshire. 


January  18,  1844. 

SIR  J.  W.  LUBBOCK,  Bart,  V.P.,  in  the  Chair. 

<*  On  a  new  Method  of  Analysis."  By  George  Boole,  Esq.  Com- 
municated by  S.  Hunter  Christie,  Esq.,  Sec.  R.S.,  Sec, 

The  purport  of  this  paper  is  to  exhibit  a  new  form  of  analysis, 
and  to  found  upon  it  a  new  theory  of  Linear  Differential  Equations, 
and  of  Generating  Functions.  The  peculiarity  in  the  form  of  the 
analysis  consists  in  the  linear  differential  equation,  instead  of  being 
represented,  as  it  has  hitherto  been,  under  the  type 

v.^JL4.X-^^ -fX,«  =  X, 

Xo,  Xt,  &c.  being  functions  of  the  independent  variable  a:,  being 
exhibited  in  the  form 

/„(D)tt  +  /.(D).'« -r/,(D)f'*«  =  U; 

in  which  «  =  x,  and/^  (D),  /,  (D),  &c.  imply  functional  combina- 
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iions  of  the  symbol  D,  which,  for  the  sake  of  simplicity,  is  written  in 

d 
place  of  — .    This  the  author  calls  the  exponential  form  of  the 
dr 

equation;  and  he,  in  like  manner,  designates  the  analogous  forms 
of  partial  and  of  simultaneous  equations.  What  he  conceives  to  be 
the  great  and  peculiar  advantage  of  the  exponential  form,  both  as 
respects  the  solution  of  linear  differential  equations,  and  the  theory 
of  generating  functions,  is  that  the  necessary  developments,  trans- 
formations and  reductions  are  immediately  effected  by  theorems  the 
expression  of  which  is  independent  of  the  forms  of  the  functions 
/o  (^))/i  (D)*  &c.  Accordingly  it  may  be  shown  that  various  for- 
mulae which  have  been  given  for  the  solution  of  linear  differential 
equations,  with  those  in  which  Laplace's  theory  of  generating  func- 
tions is  comprised,  interpreted  into  the  language  of  the  author^  are 
but  special  cases  of  theorems  dependent  on  the  exponential  form 
above  stated,  and  which  are  susceptible  of  universal  application. 

The  common  method  of  effecting  the  integration  of  linear  differ- 
ential equations  in  series  fails  when  the  equation  determining  the 
lowest  index  of  the  development  has  equal  or  imaginary  roots.  In 
a  particular  class  of  such  equations  of  the  second  order,  Euler  has 
shown  that  log.  x  is  involved  in  the  expression  of  the  complete  inte- 
gral :  but  this  appears  to  be  merely  a  successful  assumption ;  and 
the  rule  of  integration  demonstrated  in  the  present  paper  admits  of 
no  such  cases  of  exception  whatever. 

The  finite  solution  of  linear  differential  equations  may  be  attempted 
by  resolution  of  the  proposed  equation  iuto  a  system  of  equations  of 
an  inferior  order.  This  method  applied  to  the  linear  equation  under 
its  usual  forms  leads  to  the  well-known  solution  of  equations  with 
constant  coefficients :  and  when  applied  to  the  same  equation  under 
the  exponeiitiiil  form,  it  gives  a  result  embracing  the  solution  not 
only  of  equations  with  constant  coefficients,  but  also  of  a  large 
class  of  equations  with  variable  coefficients. 

The  author  treats, — 1st,  of  the  solution  of  linear  differential  equa- 
tions, total  and  partial,  in  series ;  2ndly,  of  their  finite  integration ; 
3rdly,  of  the  theory  of  series,  or  inverse  method  of  development ; 
4thly,  of  linear  equations  of  differences,  total  and  partial,  of  certain 
miscellaneous  applications,  chiefly  in  the  field  of  definite  integrals, 
single  and  multiple. 


January  25, 1844. 

SIR  J.  W.  LUBBOCK,  Bart,  V.P.,  in  the  Chair. 

**  A  Description  of  an  extensive  Series  of  the  Water  Battery ;  with 
an  account  of  some  Experiments  made  in  order  to  test  the  relation 
of  electrical  and  chemical  action  which  takes  place  before  and  after 
completion  of  the  Voltaic  Circuit."    By  John  P.  Gassiot,  Esq.,  F.R.S. 

In  a  former  paper,  which  was  printed  in  the  Philosophical  Trans- 
actions for  1 839,  the  author  described  a  series  of  experiments  made 
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with  some  powerfal  Toltaic  batteries,  for  the  purpose  of  determining 
the  possibility  of  obtaining  a  spark  before  the  completion  of  the  cir« 
Cttit  This  anticipated  effect  was  not,  however,  produced*  A  short 
time  after,  Mr.  Cross  stated  that  he  had  succeeded  in  procuring  a 
spark  from  a  battery  of  1626  cells  of  copper  and  zinc,  acted  upon  by 
river  water.  The  author,  pursuing  his  researches,  constructed  a  bat- 
tery consisting  of  3520  pairs  of  copper  and  zinc  cylinders,  each  pair 
being  placed  in  a  separate  glass  vessel,  well  covered  with  a  coating 
of  lac  varnish,  and  insulated  by  being  placed  on  slips  of  glass  covered 
on  both  sides  with  a  thick  coating  of  lac.  The  cells  were  placed  on 
44  separate  oaken  boards,  also  covered  with  lac  varnish,  each  board 
carrying  80  cells,  and  sliding  into  a  wooden  frame,  where  they  are 
further  insulated  by  resting  on  pieces  of  thick  plate-glass,  similarly 
varnished. 

In  describing  the  effects  which  this  apparatus  has  produced,  the 
author  endeavours  to  draw  a  distinction  between  the  static  and  the 
dynamic  effects  of  the  developed  electricity,  and  treats  of  each  se- 
parately. The  conclusions  to  which  he  is  led  from  the  series  of  ex- 
periments narrated  in  this  paper,  are  the  following : — 

1.  The  elements  constituting  the  voltaic  battery  assume  polar  ten- 
sion before  the  circuit  is  completed,  even  in  a  single  cell ;  this  polar 
state  being  shown  to  exist  by  the  action  exerted  on  the  electroscope 
being  different  at  each  polar  extremity  of  the  battery. 

2.  The  tension,  so  produced,  when  exalted  by  a  succession  of  series, 
is  such,  that  a  succession  of  sparks  passes  between  the  polar  extre- 
mities of  the  battery  before  their  actual  contact. 

3.  The  static  effects  precede,  and  are  independent  of  the  com- 
pletion of  the  voltaic  circuit,  as  well  as  of  any  perceptible  develop- 
ment of  chemical  or  dynamic  action. 

4.  When  the  current  is  established,  either  by  actual  contact  of  the 
extremities,  or  merely  by  their  approximation,  so  as  to  admit  of  a 
succession  of  sparks,  its  dynamic  effects  on  the  galvanometer  are  the 
same  in  both  cases;  each  spark  producing  a  constant  deflection  of 
the  needle.  It  is  hence  inferred  that  the  current,  even  when  the 
circuit  is  closed,  may  be  regarded  as  a  series  of  discharges  of  elec- 
tricity of  tension,  succeeding  each  other  with  infinite  rapidity. 

5.  In  a  battery,  of  which  the  chemical  elements  have  but  a  feeble 
mutual  affinity,  as  is  the  case  with  the  water  battery,  the  tension  rises 
very  slowly. 

6.  In  order  to  produce  static  effects  in  the  voltaic  battery,  it  is  an 
indispensable  requisite  that  the  elements  be  such  as  are  capable  of 
combining  by  their  chemical  affinities :  and  the  higher  those  affini- 
ties are  exalted,  the  smaller  is  the  number  of  parts  composing  the 
series  requisite  to  exhibit  the  effect:^  of  tension.  The  static  effects 
elicited  from  a  voltaic  series,  afford,  therefore,  direct  evidence  of  the 
first  step  towards  chemical  combination,  or  dynamic  action. 

The  author  observes,  in  conclusion,  that  the  chemical  effects,  when 
obtained  in  most  of  the  experiments  he  has  described  in  this  paper, 
are  very  feeble ;  but  are  precisely  the  same  in  character  as  those  ex- 
hibited by  the  more  powerful  voltaic  combinations ;  and  he  thinks 
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it  may  fairly  be  concluded  that  the  rationale  of  each,  is  the  same,  and 
that  tiiey  differ  only  in  the  amount  of  action. 


February  15,  1844. 

SIR  J.  W.  LUBBOCK,  Bart,  V.P.,  in  the  Chair. 

**  Some  further  Observations  and  Experiments  illustrative  of  the 
Cause  of  the  Ascent  and  continued  Motion  of  the  Sap,"  in  continua- 
tion of  a  Paper  presented  to  the  Royal  Society  in  November  1842. 
By  G.  Rainey,  Esq.  Communicated  by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  author  here  gives  an  account  of  some  experiments  which  he 
has  lately  made,  tending,  in  his  opinion,  to  corroborate  the  opinions 
he  advanced  in  his  former  paper ;  namely,  that  the  ascending  sap  is 
situated  in  the  intercellular  and  intervascular  spaces  of  the  plant,  and 
that  its  passage  into  the  cells  is  effected  by  the  action  of  endosmose, 
which  the  intervening  membranes,  whether  living,  or  deprived  of 
vitality,  exert  upon  that  fluid.  He  found  that  portions  of  many  plants, 
such  as  Anthriscus  vulgaris^  and  the  Lapsana  communisy  absorb  a 
much  larger  quantity  of  fluid  when  they  are  immersed  in  pure 
water,  than  when  similarly  immersed  in  a  solution  of  gum-arabic ; 
and  that,  in  the  latter  case,  the  remaining  portion  of  the  solution  b 
of  the  same  specific  gravity  as  before  any  part  has  been  absorbed  by 
the  plant.  By  a  similar  process,  the  author  conceives,  the  fluid  which 
is  derived  from  the  earth,  and  has  passed  into  the  intercellular  spaces 
of  the  cotyledons,  are  imbibed  by  its  cells  by  endosmose ;  while  at 
the  same  time  a  fluid  containing  sugar  is  passing,  by  exosmose,  out 
of  these  cells  into  the  intercellular  and  intervascular  tissue,  and  thence 
into  the  corresponding  tissue  of  the  peduncle  and  young  stem ;  it 
there  meets  with,  and  is  diluted  by  the  water  ascending  in  the  same 
tissue  from  the  roots,  and  the  mixture  is  afterwards  distributed  over 
every  part  of  the  plant 

February  22,  1844. 

SIR  J.  W.  LUBBOCK,  Bart,  V.P.,  in  the  Chair. 

*'  On  the  Temperature  of  the  Springs,  Wells  and  Rivers  of  India 
and  Egypt,  and  of  the  Sea  and  Table  Lands  within  the  Tropics ; 
with  a  few  Remarks  on  M.  Boussingault's  mode  of  ascertaining  the 
mean  temperature  of  Equinoctial  Regions."  By  Lieut  Newbold,  of 
the  Madras  Army,  F.R.S. 

The  author  adverts  to  the  deficiency  of  information  which  has 
hitherto  existed  as  to  the  temperature  and  chemical  composition  of 
the  springs  and  rivers  both  of  India  and  of  Egypt ;  and  also  as  to 
their  geographical  and  geological  relations.  He  gives,  in  the  present 
paper,  the  details  of  a  great  number  of  observations  which  he  has 
made  on  these  subjects,  and  which  he  thinks  may  prove  a  useful  con- 
tribution to  Indian  hydrography,  as  well  as  afford  more  exact  data 
for  philosophical  inquiry.    The  observations  extend,  at  irregular  in« 
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tenralsy  from  Alexandria  to  Malacca,  or  from  31°  13'  of  northern 
latitude  to  within  2^  14'  of  the  Equator,  and  between  the  meridians 
of  27°  and  103°  of  east  longitude.  In  the  columns  of  the  register, 
the  date  of  the  observation,  the  latitude,  longitude,  approximate 
height  above  the  sea,  nature  of  the  surrounding  geological  formation, 
depth  to  the  surface  of  the  water,  depth  of  the  water  itself,  tempera- 
ture of  the  air,  and  approximate  annual  mean  of  the  climate  in  which 
the  wells,  &c  occur,  are,  as  far  as  practicable,  specified.  A  column 
of  remarks  is  added,  containing  observations  on  the  chemical  nature 
of  the  water,  and  on  the  size  of  the  wells  and  springs,  and  the  result 
obtained  by  other  observers. 

It  was  found,  in  general,  that  in  low  latitudes  the  temperature  of 
the  deepest  wells  and  springs  is  a  little  higher  than  the  mean  tempe- 
rature of  the  air ;  although  there  occur  a  few  exceptions,  especially 
in  the  neighbourhood  of  a  high  range  of  hills,  whence  there  probably 
arise  cold  springs,  having  their  source  at  an  elevation  considerably 
above  that  of  the  plain  where  the  water  makes  its  appearance. 
Springs  which  are  strongly  saline  and  sulphureous,  have,  on  the 
average,  a  higher  temperature  than  those  of  pure  water.  Both  saline 
and  cold  springs  are  found  occurring  within  a  few  feet  from  thermal 
and  freshwater  springs :  a  fact  which  the  author  is  disposed  to  ascribe 
to  their  rising  through  different  seams  of  the  subjacent  strata,  often 
much  inclined ;  and  to  the  different  depths  and  heights,  above  and 
below  the  crust  of  the  earth,  from  which  the  supply  of  water  is  de- 
rived. Welb,  and  particularly  those  having  a  small  surface,  which 
are  much  used  for  purposes  of  irrigation,  thereby  acquire  an  artificial 
increase  of  temperature.  The  temperature  of  shallow  exposed  wells, 
springs  and  rivers,  especially  those  which  have  sandy  beds,  is  subject 
to  diurnal  fluctuation  from  the  more  powerful  influence  of  the  atmo- 
sphere :  and  the  surface  water  of  deep  welb  partakes  of  these  vicis- 
situdes to  a  depth  varying  according  to  the  transparency  of  the  water, 
the  extent  of  surface,  degree  of  exposure  and  clearness  of  the  sky. 
In  muddy  water,  the  surface  is  heated  to  a  greater  extent ;  but  at  the 
depth  of  a  foot  or  two,  it  is  less  affected  by  the  heat  of  the  solar  rays 
than  clear  water. 

With  regard  to  Boussingault's  proposal  of  an  expeditious  mode  of 
ascertaining  the  approximate  mean  temperature  of  equinoctial  re- 
gions, which  consists  in  sinking  a  thermometer  in  the  soil,  perforated 
to  the  depth  of  about  a  foot  beneath  the  surface,  in  a  situation  shel- 
tered from  the  direct  rays  of  the  sun,  from  nocturnal  radiation,  and 
from  the  inflltration  of  water,  the  author  found  that  the  application 
of  this  method  gave  the  following  results,  namely,  lliat  the  soil  at  the 
depth  of  a  foot  is  subject  to  an  annual,  and,  in  light  soils,  to  a  diurnal 
variation,  regulated  in  its  amount  by  the  relative  intensity  of  the  solar 
rays,  and  the  quantity  of  radiation,  depending,  of  course,  on  the  state 
of  the  atmosphere,  and  the  degree  of  shelter  afl'orded  to  the  sur- 
face. 
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February  29,  1844. 
SIR  J.  W.  LUBBOCK,  Bart,  V.P.,  in  the  Chair. 

**  On  the  Electrolysis  of  Secondary  Compounds."  By  .John  Fre- 
deric Daniell,  Esq.,  D.C.L.,For.  Sec.  R.S.,  and  Professor  of*  Chemistry 
in  King's  College,  London ;  and  W.  A.  Miller,  M.D.,  Demonstrator 
of  Chemistry  in  the  same  College. 

The  authors  of  this  paper  have  further  prosecuted  the  inquiry  into 
the  phenomena  of  electrolysis,  commencing  from  the  point  to  which 
it  had  been  carried  by  Professor  Daniel!  in  his  papers  published  in 
the  Philosophical  Transactions  for  1839  and  1840.  He  had  there 
shown,  that  in  the  electrolysis  of  neutral  saline  solutions,  if  the  metal 
is  one  of  those  which  do  not  decompose  water  at  ordinary  tempera- 
tures, it  is  priecipitated  in  the  metallic  state  at  the  platinode ;  but  if 
it  belong  to  the  class  of  those  which,  at  ordinary  temperatures,  do 
decompose  water,  then  an  equivalent  of  the  oxide  is  liberated  at  the 
platinode,  while  an  equivalent  of  hydrogen  makes  its  escape  in  the 
gaseous  form  from  the  same  electrode ;  the  acid,  in  both  cases,  being, 
at  the  same  time,  liberated  at  the  zincode,  accompanied  by  an  equi- 
valent proportion  of  oxygen.  On  comparing  these  results  witli  those 
of  an  independent  voltameter  included  in  the  same  circuit,  it  was 
found  that  a  certain  definite  proportion  of  the  force  which  resolves 
a  single  equivalent  of  a  simple  electrolyte  into  its  anion  and  cation, 
produces  the  resolution  of  a  full  equivalent  of  a  complex  electrolyte 
into  a  simple  metallic  cation  and  a  compound  anion.  When  ammonia- 
cal  salts  in  solution  were  thus  decomposed,  ammonia,  with  an  equiva- 
lent of  hydrogen,  was  liberated  at  the  platinode ;  while  the  acid,  with 
an  equivalent  of  oxygen,  was  evolved,  as  before,  at  the  zincode. 

Experimental  evidence  was  thus  obtained  in  support  of  two  im- 
portant theories ;  namely,  the  ammonium  theory  advanced  by  Ber- 
zelius ;  and  the  binary  theory  of  salts  propounded  by  Davy ;  in  which 
latter  theory,  all  saline  compounds  are  regarded  as  being  formed  on 
the  type  of  the  salts  of  the  hydro-acids.  This  binary  composition  of 
salts  is,  in  the  present  paper,  proved  to  exist,  not  only  when  the  salts, 
previously  held  in  solution  by  water,  are  decomposed  by  the  voltaic 
current,  but  also  when  the  fused  anhydrous  salt  is  electrolysed :  for 
example,  metallic  silver  in  crystals  is  deposited  upon  the  platinode, 
when  fused  nitrate  of  silver  is  included  in  the  circuit 

On  examining,  by  the  current,  the  monobasic,  dibasic,  and  tri- 
basic  phosphates,  the  authors  found  that  there  were  three  distinct 
modifications  of  the  acid  transferred.  From  the  monobasic  phos- 
phates there  was  obtained  the  metaphosphoric  acid ;  from  the  dibasic 
salts,  pyrophosphoric  acid ;  and  from  the  tribasic  salts,  the  ordinary 
phosphoric  acid  was  set  free  at  the  zincode.  The  acids  were  trans- 
ferred into  weak  alkaline  solutions  and  recognised  by  their  appro- 
priate tests.  The  view  entertained  by  Professor  Graham  of  the 
composition  of  these  salts  is  therefore  completely  confirmed. 

On  the  other  hand,  the  authors  found,  by  similar  experiments  made 
with  the  yellow  and  the  red  prussiates  of  potash,  that  only  one  com- 
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pound  of  cyanogen  and  iron,  or  ferrocyanogen  as  it  exists  in  the 
yellow  salt,  is  evoWed  at  the  zincode ;  and  they  not  only  converted 
the  yellow  into  the  red  salt  by  electrolytic  action,  but,  conversely, 
reproduced  the  yellow  from  the  red* 

In  pursuing  their  researches  on  double  salts,  a  new  order  of  facts 
was  brought  to  light,  which  clearly  proved  that  although  the  two  ions 
of  the  electrolyte  are  always  evolved  in  equivalent  proportions,  yet 
that  they  are  not  transferred  in  equivalent  proportions  to  the  re- 
spective electrodes ;  that  some  bases,  such  as  copper,  zinc,  iron  and 
alumina,  do  not  travel  at  all  towards  the  platinode ;  that  some,  as 
magnesium,  do  so  in  small  proportion  only;  and  that  others,  as 
barium  and  potassium,  are  transferred  in  greater  abundance ;  those 
whose  oxides  are  most  soluble  appearing  to  travel  most  easily.  On 
the  other  hand,  the  acids,  whether  Ibrming  soluble  hydrates  or  not, 
seem  all  to  travel  towards  the  zincode,  in  proportions  dependent  prin- 
cipally on  the  nature  of  the  base  with  which  they  are  united. 

The  curious  phenomena  which  have  thus  been  brought  to  light, 
concur  in  establishing  the  general  fact,  that  the  disengagement  of  the 
cation  and  anion  of  an  electrolyte  in  equivalent  proportion  is  not 
always  affected,  as  is  commonly  represented,  by  their  simultaneous 
transfer  in  opposite  directions  to  their  respective  electrodes,  in  the 
exact  proportion  of  half  an  ecfuivalent  of  each ;  but  that  it  is  some- 
times brought  about  by  the  transfer  of  a  whole  equivalent  of  the  anion 
to  the  zincode,  whereby  a  whole  equivalent  of  the  cation  is  left  un- 
combined  at  the  platinode,  or  by  the  transfer  of  unerjuivalent  portions 
of  each  in  opposite  directions,  making  together  a  whole  r(juivalent 
of  matter  transferred  either  to  one  electrode  or  to  I  he  other;  or,  in 
other  words,  by  the  transfer  of  a  quantity  of  matter  capable  of  ex- 
ercising one  equivalent  of  chemical  force:  so  that  when  the  anion 
transferred  to  the  zincode  exceeds  half  an  equivalent,  the  cation  trans* 
ferred  to  the  platinode  is,  in  an  ecjual  proportion,  less  than  half  an 
equivalent,  and  vice  versa  ;  the  anion  and  cation  set  free  being  always 
in  equivalent  proportions.  In  no  case,  however,  has  there  been  ob- 
served the  transfer  of  a  whole  eifuivalent  of  the  cation  to  the  exclu- 
sion of  the  anion. 

These  facts,  the  authors  conceive,  are  irreconcileable  with  any  of 
the  molecular  hy|)otheses  which  have  been  hitherto  imagined  to  ex- 
plain the  phenomena  of  electrolysis. 


March  21,  1844'. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"A  description  of  certain  Belemnites,  preserved,  with  a  great  pro- 
portion of  their  soft  parts,  in  the  Oxford  clay  at  Christian  Malford, 
Wilts."  By  Richard  Owen,  Esq.,  I'.U.S.,  ^c.,  Hunterian  Professor 
of  Anatomy  and  Physiology  in  the  Royal  College  of  Surgeons. 

The  author  describes,  in  the  present  paper,speciinens  of  Heleinnite, 
discovered    in   the   Oxford-clay  at  Christian  Malford,  Wilts,  and 
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which  are  remarkable  for  the  preservation  of  many  of  the  soft  parts 
of  the  animal.  After  alluding  to  the  various  opinions  promulgated 
by  different  authors  respecting  the  nature  and  affinities  of  this  ex- 
tinct animal,  he  adverts  more  especially  to  the  discovery  of  the  ink- 
bag  of  the  Belemnite,  which  was  published  in  the  Zoological  Trans- 
actions, vol.  ii.,  and  in  the  Cyclopaedia  of  Anatomy  and  Physiology 
(Art  Cephalopoda).  This  discovery  led  him,  on  the  strength  of 
deductions  from  the  physiological  relations  of  this  organ,  to  re- 
move the  Belenmite  from  the  Polythalamacea  of  De  Blainville,  and 
place  it  in  the  higher  order  of  the  naked  Cephalopods. 

The  structure  of  the  shell  is  next  discussed,  and  the  spathose  dart, 
or  guard,  is  proved  to  be  the  result  of  original  organization,  both 
by  its  microscopic  structure  and  by  the  fact  that  the  chambers  of 
the  phragmoicone  have  not  been  infiltrated  by  mineral  substance  in 
any  of  the  specimens  described:  the  name  phragmocone  being  applied 
to  the  chambered  and  siphonated  conical  division  of  the  compound 
shell  of  the  Belemnite ;  and  the  teion  alveolus  being  restricted,  in 
the  present  paper,  to  the  socket  or  cavity  at  the  base  of  the  guard, 
in  which  the  phragmocone  is  lodged.  A  detailed  description  is  given 
of  the  sheath  of  the  phragmocone  and  of  the  structure  of  the  cham- 
bers. The  state  of  preservation  of  the  present  specimens  has  enabled 
the  author  to  describe  the  form  and  extent  of  the  mantle — its  con- 
tinuation over  the  exterior  of  the  shell,  and  the  arrangement  of  its 
muscular  fibres.  The  animal  is  provided  with  two  lateral  fins  of  a 
semi-oval  figure,  which  are  attached  to  the  middle  of  the  mantle,  in 
advance  of  the  spathose  dart. 

The  muscular  fibres  of  the  fins,  the  infundibulum  and  its  muscles 
are  next  described ;  and  also  the  head,  the  eyes,  which  are  large  and 
sessile,  and  the  cephalic  arms,  which  are  eight  in  number ;  together 
with  traces  of  two  slender  superadded  tentacula.  The  ordinary  arms 
are  furnished  with  a  double  alternate  row  of  sharp  homy  hooks,  as  in 
some  existing  species  of  OnychotetUhisy  but  the  arms  are  relatively 
longer.  Their  muscular  structure  is  traced  in  the  fossil  specimens, 
and  compared  with  that  in  the  recent  Decapoda.  The  ultimate,  or 
primitive  fibres  of  the  muscles  of  the  Belemnite  agree  in  size  with 
those  in  the  OnychoUuthis ;  but  the  character  of  the  transverse  striae, 
which  is  feebly  developed  in  the  primitive  muscular  fibre  of  the  Ce- 
phalopods, is  not  preserved  in  the  fossil.  Of  the  interior  organs 
of  the  Belemnite,  besides  the  ink-bag  and  duct,  which  had  been  be- 
fore discovered  by  Drs.  Buckland  and  Agassiz,  the  remains  of  the 
homy  lining  of  the  gizzard  are  preserved  in  the  present  fossils. 

Thus  the  deduction  that  the  higher,  or  dibranchiate  type  of  Cc- 
phalopodal  organization  is  necessarily  associated  with  the  presence 
of  the  atramental  apparatus,  is  established  by  the  demonstration,  in 
these  fossil  Belemnites,  of  a  fleshy  mantle,  inclosing  the  sheU,  and 
provided  with  a  pair  of  muscular  fins,  of  large  and  sessile  eyes,  and 
of  few,  but  large  and  complex  cephalic  arms. 

The  author  concludes  by  pointing  out  the  more  immediate  affini- 
ties of  the  Belenmites,  and  showing  that  it  combines  characteristics 
which  are  now  divided  amongst  distinct  genera :  as,  for  example. 
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fixsty  a  complex  interaal  shell,  divisible  into  the  same  principal  parts 
as  that  of  the  Sqnaf  but  one  of  which  has,  secondly,  the  same  essen- 
tial chambered  structure  as  the  shell  of  the  Spirtda ;  thirdly,  unci- 
Dated  cephalic  arms,  as  in  the  Onychotieuihis  \  and  lastly,  an  ad^ 
vanced  position  of  rounded  fins,  as  in  the  Spirula  and  JRouia. 

The  paper  is  illustrated  by  drawings  of  the  specimens  described, 
with  microscopic  views  of  the  shell  and  muscular  tissue,  and  a  re- 
storation of  the  Belemnite  according  to  the  data  afibrded  by  the  pre- 
sent fossils. 


April  18,  1844. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

1.  Note  in  addition  to  Mr.  Gassiot*s  paper  on  the  "Water  Bat- 
tery.** The  author  here  describes  an  instrument  which  he  has  re- 
cently constructed,  and  by  means  of  which  he  is  enabled  with  great 
facility,  and  without  the  aid  of  Zamboni's  pile,  to  test  the  tension  in 
a  single  series  of  the  voltaic  battery. 

2.  ^'  On  the  production  of  Ozone  by  Chemical  Means.**  By  Pro- 
fessor Shoenbein,  in  a  letter  to  Michael  Faraday,  Esq.,  D.C.L., 
F.R.S.     Communicated  by  Dr.  Faraday. 

The  author  conceives  that  of  the  two  gaseous  principles  whicli 
are  simultaneously  produced  during  the  slow  action  of  phosphorus 
upon  atmospheric  air,  and  which  have  opposite  voltaic  cliaractcrs, 
that  which  exerts  electro-positive  properties  is  composed  of  vapo- 
rized phosphorus,  conjoined  with  particles  of  phosphatic  acid ;  and 
the  other,  which  is  electro-negative,  is  identical  with  ozojie^  or  the 
odoriferous  principle  which  is  disengaged  at  the  positive  elec- 
trode during  the  electrolysis  of  water.  His  opinion  is  founded  on 
the  odour  of  the  one  not  being  distinguishable  from  that  of  the 
other. 

3.  "Contributions  to  Terrestrial  Magnetism."  No.  VI.  By  Lieut- 
Colonel  Sabine,  li.A.,  F.R.S. 

This  portion  of  the  series  consists  of  observations  made  on  board 
Her  Majesty's  ships  Erebus  and  Terror,  from  June  ISil  to  August 
iSl>2,  in  the  Antarctic  Expedition  under  the  command  of  Captain 
Sir  James  Clark  Ross,  U.N.,  F.ll.S.  It  comprises  the  result  of  tlio 
operations  conducted  during  the  second  year  of  the  expedition,  when 
it  proceeded  early  in  July  184'L  from  Hobarton  to  Sydney,  and 
thence  to  the  Bay  of  Islands  in  New  Zealand,  remaining  there  till 
November,  and  reaching,  in  February  1812,  in  latitude  7H^,  the  icy 
barrier  which  had  stopped  their  progress  in  the  preceding  year. 
Quitting  the  antarctic  circle  in  March,  and  keeping  nearly  in  tlH» 
GOth  parallel,  they  crossed  the  whole  breadth  of  the  Southern 
Pacific  Ocean  to  the  Falkland  Islands,  where  they  arrived  in  ^Vpril 
1842. 

On  a  general  review  of  the  magnetic  declination  in  the  southern 
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nemisphere,  the  phenomena  are  found  to  present  the  same  obvious 
and  decided  features  of  a  duplicate  system  as  those  of  the  northern. 
Particular  attention  is  given  to  those  lines  traversed  by  the  ship's 
course  where  the  needle  attains  its  maximum  declination,  whether 
easterly  or  westerly,  as  affording  valuable  data  for  the  estimation  of 
secular  variations.  The  results  obtained  by  the  present  expedition 
confirm  the  conclusion  deducible  from  those  of  previous  navigators; 
namely,  that  the  spaces  in  the  Southern  Pacific,  distinguished  by 
certain  magnetic  characters,  undergo  a  movement  of  translation,  of 
which  the  general  direction  is  from  cast  to  west ;  a  direction  which 
is  the  opposite  to  that  in  which  a  similar  change  takes  place  in  the 
corresponding  regions  of  the  northern  hemisphere  ;  namely,  in  the 
Siberian  quarter,  where  the  secular  movement  is  from  west  to  east. 


April  25,  18*4. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

1.  "On  the  production  of  Ozone  by  Chemical  Means."  By  C. 
F.  Shoenbeiu,  Professor  of  Chemistry  at  Basle,  in  a  second  letter  to 
Michael  Faraday,  Esq.,  D.C.L.,  F.R.S.  Communicated  by  Dr. 
Faraday. 

The  author  adduces  further  evidence  in  support  of  the  opinions 
he  advanced  in  his  former  commuuication  relative  to  the  identity 
of  the  odoriferous  principles  which  are  disengaged  during  electric 
discharges  in  common  air,  during  the  electrolysis  of  water,  and 
during  the  slow  action  of  phosphorus  upon  atmospheric  air.  This 
principle,  termed  Ozone,  he  regards  as  being  a  simple  body,  and  a 
constituent  of  azote,  which  he  believes  to  be  a  compound  of  hydro- 
gen and  ozone ;  and  he  explains  the  disengagement  of  this  latter 
element,  which  he  considers  as  analogous  in  its  chemical  character 
to  chlorine,  by  the  partial  decomposition  of  azote,  in  consequence 
of  its  hydrogen  combining  with  oxygen,  in  the  several  processes 
above-mentioned  during  which  ozone  makes  its  appearance. 

2.  "  On  the  existence  of  Phosphoric  Acid  in  Rocks  of  igneous 
origin.*'  By  George  Fownes,  Esq.,  Ph.  D.,  Chemical  Lecturer  in 
the  Middlesex  Hospital  Medical  School.  Communicated  by  Thomas 
Graham,  Esq.,  F.R.S. 

The  author  has,  by  careful  analysis,  ascertained  the  presence  of 
phosphoric  acid  in  various  rocks  of  igneous  origin.  Those  which 
he  examined  were  principally  the  following;  namely,  1.  The  fine 
white  porcelain  clay  of  Dartmoor,  resulting  from  the  disintegration 
of  the  felspar  of  the  granite  of  that  district.  2.  Dark  grey  vesi- 
cular lava  from  the  Rhine,  used  at  Cologne  as  a  building-stone. 
3.  White  trachyte  from  the  Drachenfels,  near  Bonn.  4.  Dark 
red,  spongy,  scoriaceous  lava  from  Vesuvius.  5.  Compact,  dark 
green  basalt,  or  toadstone  from  Cavedale,  Derbyshire.  6.  Dark 
blackish-green  basalt  from  the  neighbourhood  of  Dudley,  termed 
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RowUlf^ragg.  7*  Ancient  porphyritic  lava,  containing  numerous 
crystals  of  hornblende,  from  Vesuvius.  8.  A  specimen  of  tufa,  or 
volcanic  mud,  also  from  Vesuvius. 

The  author  infers  from  his  analysis  that  phosphoric  acid  is  a  very 
usual  component  part  of  volcanic  rocks,  and  is  a  principal  source  of 
the  remarkable  fertility  possessed  by  soils  derived  from  their  disin- 
tegration. 


May  2,  18*4. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

1.  ^Ranges  of  the  Barometer  and  Sympiesomcter  on  board 
H.M.S.  *  Alfred,'  in  the  River  Plate,  between  the  1st  of  July  and 
the  Slst  of  December,  1843."  Communicated  by  Captain  Beaufort, 
R.N.,  F.R.S. 

This  paper  is  a  register  of  the  results  of  daily  observations  of  the 
heights  of  the  barometer,  sympiesomcter  and  thermometer,  the  direc- 
tion of  the  wind,  and  state  of  the  weather  during  the  above  period. 

2.  ^  Remarks  on  the  amalgamation  of  Silver  Ores  in  Mexico ; 
with  an  account  of  some  new  combinations  of  Copper,  Oxygen  and 
Chlorine."  By  John  Christian  Bowring,  Esq.  Communicated  by 
S.  Hunter  Christie,  Esq.,  Sec.  R.S. 

The  process  employed  in  Mexico  for  amalgamating  ores  con- 
taining sulphurets  of  silver,  and  which  consists  in  adding  to  them  a 
solution  of  bichloride  of  copper  with  chloride  of  sodium,  is  explained 
by  Sonneschmidt,  Humboldt,  and  Boussingault,  on  the  supposition 
that  a  chloride  of  silver  is  formed  at  the  same  time  that  the  sulphur 
combines  with  the  copper.  The  author  calls  in  question  the  truth 
of  this  theory,  and  proposes  certain  modifications  of  the  process  by 
the  employment  of  a  combination  of  deutoxide  of  copper  with  the 
bichloride,  until  an  ox y -chloride  is  formed,  and  then  adding  finely 
precipitated  copper,  by  which  a  salt  of  a  brick-red  colour  is  ob- 
tained, insoluble  in  water,  and  at  a  temperature  of  200^  Fahr. 
speedily  reducing  sulphuret  of  silver  to  the  metallic  state. 

3.  "  Experimental  evidence  in  support  of  the  secretion  of  Carbon 
by  animals."     By  Robert  Rigg,  Esq.,  F.U.S. 

The  author  finds  that  the  mean  of  tiie  results  of  different  experi- 
mentalists as  to  the  quantity  of  carbon  excreted  by  respiration  from 
adults,  during  twenty-four  hours,  is  5963  grains ;  whereas  the 
weight  of  the  carbon  contained  in  the  whole  of  the  food,  both  solid 
and  liquid,  received  into  the  body  during  the  same  period,  as  ascer- 
tained by  the  analysis  of  each  article  of  diet,  made  by  the  author, 
falls  very  short  of  that  quantity ;  varying  in  diti'erent  cases  from 
3002  to  4800  grains.  The  same  inference  is  drawn  from  experi- 
ments made  on  a  mouse,  weighing  181  grains,  confined  in  a  wire 
trap  for  twenty-eight  days ;  during  which  time  it  consumed  food 
containing  544*5  grains  of  carbon,  and  gave  out,  in  the  respired  air, 
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741  "2  grains  of  carbon,  being  196*7  grains  more  than  it  had  re- 
ceived ;  and  it  had  also  gained  in  absolute  weight  27  grains.  The 
conclusion  which  the  author  deduces  from  these  experiments  is»  that 
carbon  is  actually  formed  or  secreted  by 


May  9, 1844. 
JAM£S  WALKER,  Esq.,  V.P.,  in  the  Chair. 

'<  On  the  Hyssop  of  Scripture.**    By  J.  F.  Royle,  M.D.,  F.R.S., 

&c. 

Many  attempts  have  at  different  times  been  made,  by  various 
authors,  to  identify  the  plant  which,  in  our  authorized  version  of  the 
Scriptures,  Is  translated  Hyssop.  The  author  enters  at  large  into 
the  history  of  the  speculations  of  former  writers  on  this  subject ; 
and  after  an  elaborate  investigation,  is  led  to  the  conclusion  that  this 
plant  is  the  Capparis  spinosa  of  Linnaeus,  or  Caper  plant,  a  shrub 
abundantly  met  with  in  the  south  of  Europe,  where  it  appears  to  be 
indigenous,  and  abo  generally  on  the  islands  and  coasts  of  the 
Meditcrraneau,  as  well  as  in  Lower  Egypt  and  in  Sjria. 


May  16,  1844. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

1 .  <<  On  the  Measurement  of  Distances  by  the  Telescope."  By 
Edmund  Bowman,  Esq.,  C.E.  Communicated  by  S.  Hunter  Christie, 
Esq.,  Sec.  R.S. 

The  method  proposed  by  the  author  for  determining  distances  by 
means  of  a  telescope,  consists  in  placing,  at  the  spot  of  which  the 
distance  is  required,  a  graduated  staff,  and  observing  the  number  of 
its  divisions  comprehended  in  the  field  of  the  telescope,  or  included 
between  fixed  points  in  a  diaphragm  placed  in  the  focus  of  the  eye- 
glass. He  finds  that  the  number  of  these  divisions,  apparent  in  the 
field  of  view,  are  directly  as  the  distance  of  the  staff,  plus  a  certain 
constant,  which  depends  on  the  construction  of  the  instrument.  The 
author  investigates  the  value  of  this  constant,  and  illustrates  the  prac- 
tical applications  of  his  method,  which  he  thinks  might  be  employed 
with  great  advantage  in  surveying,  when,  from  irregularities  of 
ground  or  difficulties  of  access,  the  direct  measurement  by  the  chain 
would  be  inconvenient  or  impossible. 

2.  <<  An  Account  of  some  Experiments  exhibiting  new  instances  of 
the  Absorbing  Power  of  Streams ;  with  a  few  remarks  on  the  Pul- 
sation of  Jets.*'  By  Mr.  G.  Robinson.  Communicated  by  W. 
Bowman,  Esq.,  F.R.S. 

The  experiments  of  which  an  account  is  given  in  this  paper 
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illustrate  the  absorbing  power  of  a  stream  of  fluid,  whether  issuing 
from  the  open  orifice  of  a  reservoir,  or  flowing  through  rigid  tubes. 
The  effects  of  this  power  are  seen  in  the  position  of  the  fluid  con- 
tained in  a  vertical  tube  open  at  both  ends,  placed  within  the  reser- 
voir, and  of  which  one  end  is  brought  within  the  influence  of  the 
effluent  stream ;  and  also,  when  one  end  of  a  bent  tube  is  brought 
into  the  stream  issuing  from  the  open  orifice  of  a  reservoir,  while 
the  other  end  is  immersed  in  a  coloured  fluid.  The  author  accounts 
for  the  intermitting  or  pulsatory  character  of  the  jet  issuing  from  an 
open  horizontal  pipe,  having  a  small  hole  on  the  upper  side,  by  the 
introduction  of  air,  which,  accumulating  from  time  to  time,  forms  a 
bubble,  which  when  it  has  attained  a  certain  size,  occasions  an 
obstruction  to  the  free  passage  of  the  liquid,  until  the  obstacle  is 
overcome  by  increased  pressure  from  behind,  and  the  jet  then  re^ 
sumes  its  former  velocity.  These  changes  occurring  periodically, 
give  rise  to  the  appearance  of  pulsation  which  is  observed  in  these 
circumstances. 


May  23,  1844.. 
ROBERT  BROWN,  Esq.,  V.P.,  in  the  Chair. 

1.  ''Meteorological  Register  kept  at  the  Master  Attendants 
Oflice,  Trincomalee,  between  the  1st  of  September,  1843,  and  tin* 
29th  of  February,  IB^^."  By  Joseph  Higgs,  Master  Attendant. 
Communicated  by  the  Lords  Commissioners  of  the  Admiralty. 

2.  "  On  the  supposed  Properties  of  the  Electric  and  Magnetic 
Fluids."     By  W.  F.  Stevenson,  Esq.,  F.R.S. 

The  author  is  of  opinion  that  electricity  is  a  single  undecom- 
posable  fluid,  and  that  the  distinction  usually  made  into  vitreous 
and  resinous,  or  positive  and  negative  electricities,  is  derived  alto- 
gether from  the  direction  of  its  motion  and  the  circumstances  under 
which  it  is  presented  ;  and,  according  as  it  is  found  on  a  conducting 
or  non-conducting  body,  it  is  positive  in  the  former  case  and  m»ga- 
tive  in  the  latter.  The  quality  of  the  electricity  is,  accoi-diiig  to  the 
author,  modified  by  the  form  of  the  conducting  body,  which,  when 
globular,  opposes  its  escape ;  but,  when  pointed,  facilitates  its  pas- 
sage in  a  current.  He  considers  the  magnetic  fluid  as  obeying  the 
same  law  as  the  electric  fluid,  that  is,  moving  in  a  current,  which 
when  aided,  and  not  interrupted,  will  always  be  found  positive,  or 
having  a  north  pole,  at  that  end  of  the  conductor  or  magnet  where 
the  fluid  is  escaping ;  and  negative,  or  with  a  southern  polarity,  at  the 
opposite  extremity. 

3.  ''  De  TEducation  des  Animaux  ;  faisant  suite  a  Touvrage  public 
en  1842,  et  qui  a  pour  titre  Es^ai  sur  I'Education  des  Animaux.'* 
Par  St.  Leonard  de  Lille,  Menibre  de  diverses  Societes  scientiiiques, 
et  de  TAth^n^e  des  Arts  de  Paris,  et  son  Employe  des  Finances. 
Premiere  partie  de  ITnstitut  et  de  ITntelligence,  Education  et  Civi- 
lisation.    Communicated  by  J.  F.  Daniell,  Esq.,  For.  See.  R.S. 
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The  present  paper  purports  to  be  the  seqael  of  a  work,  already 
published  by  the  author,  on  the  subject  of  the  education  of  animals. 
It  is  the  first  part  only  of  the  paper  which  is  here  presented,  and 
contains  preliminary  observations  on  the  nature  of  the  inquiries 
which  the  author  proposes  to  enter  into  in  the  subsequent  parts.  It 
is  divided  into  three  chapters ;  the  first  comprising  some  general 
remarks  on  the  objects  to  be  attained  in  the  education  of  animala, 
and  some  criticisms  on  the  opinions  of  preceding  writers  relating  to 
the  subject ;  the  second  treating  principally  of  Instinct  and  its  cha- 
racteristic features,  as  contrasted  with  Intelligence  and  Reason; 
and  the  third  entering  into  various  metaphysicaldisquisitions  on  the 
nature  and  peculiar  sphere  of  action  of  the  different  intellectual 
faculties,  both  those  which  are  common  to  roan  and  the  lower 
animals,  and  those  which  are  peculiar  to  the  former. 


June  13,  1844. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

1.  <*  On  the  Action  of  the  Sun*s  Rays  on  Lithic  Acid."  By  John 
Davy,  M.D.,  F.R.S.  Lond.  and  Edinb. 

The  author,  after  adverting  to  the  composition  of  guano,  and  re- 
marking  that  its  nitrogenous  part  differs  from  the  urine  of  the  sea- 
fowl,  from  which  it  is  derived,  chiefly  in  containing  little  or  no 
Hthate  of  ammonia,  but  a  large  propoition  of  the  oxalate,  describes 
an  experiment  made  for  the  purpose  of  determining  whether  the 
oxalic  acid  existing  in  guano  may  not  be  formed  from  the  lithic 
acid  of  the  urine,  in  consequence  of  the  operation  of  the  sun's  rays. 
The  result  of  a  comparative  trial  made  with  the  urine  of  the  white- 
headed  Sea-Eagle,  in  one  instance  kept  in  darkness,  in  the  other 
exposed  to  bright  sunshine  for  many  successive  days,  afforded  an 
answer  in  the  affirmative.  Whilst  the  urine  of  the  Sea- Eagle,  con- 
sisting chiefly  of  lithate  of  ammonia,  kept  in  the  dark,  underwent 
no  change,  that  exposed  to  light  was  materially  changed,  most  of 
the  lithate  of  ammonia  had  disappeared,  its  place  was  supplied  by 
oxalate  of  ammonia,  the  peculiar  odour  of  guano  was  acquired,  and 
in  part  its  brownish  hue. 

From  considering  the  composition  of  the  lithic  and  oxalic  acids, 
the  author  infers,  that  in  the  conversion  of  the  one  into  the  other, 
oxygen  is  absorbed ;  and,  in  conflrmation,  he  mentions  that  although 
no  change  takes  place  when  moist  lithate  of  ammonia  is  exposed 
alone  to  a  temperature  of  about  212°,  it  is  otherwise  if  so  treated 
when  mixed  with  black  oxide  of  manganese,  in  which  case  oxalate 
of  ammonia  is  formed,  and  also  some  brown  colouring  matter,  not 
unlike  that  of  guano ;  and  this  colouring  matter,  he  supposes,  may 
appropriate  to  itself  the  excess  of  carbon  and  hydrogen,  that  is, 
such  proportions  of  these  substances  in  the  lithic  acid  as  are  more 
than  those  required  to  form  oxalic  acid  and  ammonia* 
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Having  always  found  in  the  Soulk  American  guano  more  distinct 
traces  of  lithate  of  ammonia  than  in  the  African,  he  inquires 
whether  the  difference  may  not  be  owing  to  different  states  of 
atmosphere  in  the  two  regions ; — in  the  one,  the  clouded  state  of  the 
air  impeding  the  sun's  rays ;  in  the  other,  the  usually  unclouded 
state  interposing  no  obstacle  to  their  full  effect.  He  inquires  too, 
whether  the  circumstance  of  the  comparatively  rapid  conversion  of 
lithic  acid  into  the  oxalic  under  the  influence  of  light,  as  witnessed 
in  the  experiment  detailed,  may  not  account  for  even  recently 
formed  guano  being  destitute  of  lithate  of  ammonia ;  and  he  men- 
tions an  example  in  point,  namely,  a  specimen  he  had  received  from 
the  island  of  Ichabor  being  found  with  a  large  quantity  of  oxalate 
of  ammonia,  to  contain  no  lithate  of  ammonia, — a  specimen  described 
as  '*  having  been  scraped  off  a  rock,  where  it  was  in  a  thin  layer, 
and  much  exposed  to  the  sun.** 

2.  **  An  Account  of  the  Newtonian  Dial  presented  to  the  Royal 
Society,  in  a  letter  to  the  President.**  By  the  Rev.  Charles  Turnor, 
F.R.S. 

The  dial  here  described  was-taken  down  in  the  early  part  of  the 
present  year  from  the  south  wall  of  the  Manor-house  of  Woob- 
thorpe,  a  hamlet  to  Cobterworth  in  the  county  of  Lincoln,  the 
birth-place  of  Newton.  It  was  marked  on  a  large  stone  at  the  angle 
of  the  building,  and  about  six  feet  from  the  ground.  The  name  of 
Newton,  with  the  exception  of  the  first  two  letters,  which  have 
been  obliterated,  are  inscribed  under  the  dial  in  wide  and  capital 
letters.      The  gnomon  has  disappeared  many  years  ago. 

3.  "  On  the  Non-coincidence  of  the  Focus  of  the  Photogenic  Rays 
with  that  of  the  Visual  Rays  of  the  Solar  Spectrum."  By  M.  A. 
Claudet.  Communicated  by  S.  Hunter  Christie,  Esq.,  Sec.  R.S.,  &c. 

After  detailing  the  difficulties  he  had  met  with  in  obtaining  per- 
fect pictures  when  a  lens,  accurately  corrected  for  spherical  and 
chromatic  aberration,  was  employed  in  the  Daguerreotype  process, 
the  author  states  that  in  order  to  obtain  a  clear  and  well-defined 
image  of  any  object  on  the  Daguerreotype  plate,  he  generally  found 
it  necessary  to  adjust  the  focus  on  the  ground  glass  by  another  ob- 
ject brought  considerably  nearer  to  the  camera  than  the  object 
whose  picture  was  required.  When  this  adjustment  is  made,  he 
proceeds  to  apply  the  principle  practically  to  the  taking  of  portraits. 
He  finds  that  in  achromatic  object-glasses  the  focus  of  photogenic 
action  is  not  coincident  with  the  visual  focus ;  and  the  distance  be- 
tween these  two  foci  varies  according  to  the  nature  of  the  combina- 
tion of  the  glasses,  to  their  different  dispersive  powers,  and  to  the 
degree  of  intensity  of  the  light.  By  attention  to  these  circumstances 
in  accurately  adjusting  the  Daguerreotype  plate  to  the  situation  of 
the  focus  of  the  photogenic  rays,  the  author  has  succeeded  in  ob- 
taining the  most  perfect  delineations  of  objects. 

4*.  "  Observations  on  some  of  the  Nebulae."  By  the  Earl  of  Rosse, 
FK.S. 
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The  nebulae,  of  which  an  account  U  given  in  this  paper,  were  ob- 
served with  the  speculum  of*  three  feet  aperture  described  in  the 
Philosophical  Transactions  for  1840 :  and  the  object  of  the  observa- 
tions was  rather  to  test  its  powers  and  to  decide  the  merits  of  pro- 
gressive experiments  than  to  seek  for  astronomical  results.  Sketches 
are  given  of  the  actual  appearance  of  five  of  the  nebulae  observed, 
namely  those  numbered  88,81, 26,29  and  47  in  Sir  John  HerscheFs 
catalogue.  The  author  observes,  in  conclusion,  that  all  that  he  has 
seen  confirms  the  accuracy  of  Sir  John  HerscheFs  judgment  in 
selecting  the  nebulae  which  he  places  in  the  class  designated  as  re- 
solvable ;  and  that  every  increase  of  instrumental  power  still  con- 
tinues to  add  to  the  number  of  the  clusters  at  the  expense  of  the 
nebulae,  properly  so  called.  It  would  still,  however,  be  unsafe,  he 
further  remarks,  to  conclude,  that  such  will  always  be  the  case,  and 
thence  to  draw  the  obvious  inference  that  all  nebulosity  is  but  the 
glare  of  stars  too  remote  to  be  separated  by  the  utmost  power  of 
our  instruments. 


June  20,  184-1-. 

JAMES  WALKER,  Esq.,  V.P.,  in  the  Chair. 

1 .  **  On  the  Structure  of  the  Ultimate  Fibril  of  the  Muscle  of 
Animal  Life.'*  By  Erasmus  Wilson,  Esq.,  Lecturer  on  Anatomy 
and  Physiology  in  the  Middlesex  Hospital;  in  a  Letter  addressed 
to  Peter  Mark  Koget,  M.D.,  Sec.  U.S.  Communicated  by  Dr. 
lloget. 

By  resorting  to  peculiar  methods  of  manipulation,  and  employing 
a  microscope  of  more  than  ordinary  power,  the  author,  with  the 
assistance  of  Mr.  Lealand,  has  succeeded  in  discovering  the  real 
structure  of  the  ultimate  muscular  fibril,  in  a  specimen  taken  from 
the  arm  of  a  strong  healthy  man  immediately  after  its  amputation. 
He  finds  each  fibril  to  be  composed  of  minute  cells,  disposed  in  a 
linear  series,  flattened  at  their  surfaces  of  apposition,  and  so  com- 
pressed in  the  longitudinal  direction  as  to  leave  no  marginal  in- 
dentation on  the  surface ;  thus  constituting  a  uniform  cylinder, 
divided  into  minute  subdivbions  by  transverse  septa,  which  are 
formed  by  the  adherent  surfaces  of  contiguous  cells.  The  diameter 
of  the  fibril,  in  the  state  of  relaxation,  is  the  20,000th  part  of  an 
inch.  The  cells  are  filled  with  a  transparent  substance,  to  which 
the  author  gives  the  name  of  Myoline,  and  which  differs  in  its  re- 
fractive density  in  different  cells.  In  four  consecutive  cells  the 
myoline  is  of  greater  density  than  in  the  four  succeeding  cells,  and 
this  alternation  is  repeated  throughout  the  whole  course  of  the  fibril. 
In  consequence  of  all  the  fibrils  composing  the  ultimate  fasciculus 
having  the  same  structure,  and  the  cells,  which  are  in  lateral  juxta- 
position, containing  myoline  of  the  same  density,  they  act  similarly 
on  light,  and  the  whole  presents,  to  the  eye  of  the  microscopic  ob- 
server, a  succession  of  striae  or  bands,  dark  and  luminous  alternately, 
and  transverse  to  the  direction  of  the  fasciculus;  un  appearance 
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which  hat  been  noticed  by  preoeding  obeerven»  but  of  which  the 
eanee  had  not  hitherto  been  asoertmined.  A  dark  stria  may  occa- 
fkMially  appear  as  a  luminoiis  one»  and  via  Mnd,  when  viewed  by 
light  transmitted  at  diflfeient  degrees  of  obliquity. 

The  structure  here  described,  the  author  remarlcs,  reduces  the 
muscular  fibre  to  the  simple  trpe  of  organizatioo  exhibited  in  the 
combination  of  a  series  of  ccab,  associating  it  with  other  tissues  of 
cell  Ibrmatioii*  and  will  piobablyy  he  thin&y  open  new  sources  of 
explanatioD  of  the  immediate  agency  of  muscuUir  action,  a  power 
hithnto  inrolTed  in  the  deepest  mystery. 

S.  **  On  the  ComparatiTC  Anatomy  of  the  Thyroid  Gbmd."  By 
John  Simon,  Esq.,  Asristant  Surgeon  to  King's  College  Hospitat 
and  Demonstrator  of  Anatomy  in  King's  College.  Communicated 
by  Joseph  Henry  Green,  Esq.,  F.R.S. 

The  author,  considering  that  the  careful  dissections  of  Meckel 
and  Cuvier  have  folly  established  the  universal  existence  of  a  thyroid 
gland  in  Uie  whole  of  the  dass  Mammalia,  proceeds  to  consider  the 
comparative  anatomv  of  this  organ  in  the  remaining  cUtfties  of  ver- 
tebrated  animals.  His  dissections  of  birds  have  included  all  the 
orders,  and,  in  most  instances,  several  families  from  each :  he  has 
never  failed  to  find  in  them  a  thyroid  gland,  and,  with  the  aid  of  the 
microscope,  to  recognise  its  peculiar  structure ;  he  presumes,  there- 
fore, that  it  is  universally  present  In  that  clasii  of  auimals.  He  has 
also  detected  the  presence  of  this  organ  in  reptiles  of  every  order ; 
although  generally  either  wholly  ovenooked  by  anatomists,  or  mis- 
taken for  the  thymus.  Descriptions  are  here  given  of  its  appearance, 
position  and  structure  in  different  families  of  Clielonia,  Sauria, 
Ophidia  and  Batrachia.  In  the  class  of  Fishes,  it  is  by  no  means 
universally  or  even  generally  present.  The  author  has  found  it  in 
the  carp,  anableps  pike,  exocetus,  cod,  haddock,  whiting,  eel,  stur- 
geon, csdlorhynchus,  shark  and  skate,  and  perhaps  in  the  lamprey. 
On  the  other  hand,  it  appears  to  be  absent  in  the  perch,  mullet, 
gurnard,  mackerel,  teocb,  salmon^  trout,  herring,  plaice,  halibut, 
turbot,  sole,  cyclopterus,  gymnotus  and  balistes. 

The  general  conclusion  which  the  author  deduces  from  his  re- 
searches is,  that  the  distribution  of  the  thyroid  gland  is  regulated  by 
a  simple  and  uniform  law ;  being  dependent  on  the  existence  or  non- 
existence of  another  organ  with  which  its  presence  altcniatcs,  and 
which,  in  many  fishes,  assumes  the  form  of  a  minute  suppli^mentary 
gill,  the  vessels  of  which  communicate,  on  the  one  hand,  with  the 
systemic  veins  about  the  base  of  the  cranium,  and  on  the  other,  by 
a  single  long  trunk  with  the  first  branchial  vein. 

Although  the  thyroid  gland  occupies  various  situations  in  differ- 
ent animals,  it  always  maintains  an  intimate  relation  with  the  vas- 
cular supply  of  the  brain,  and  is  always  so  nourished  as  to  be 
capable  of  a  greater  or  less  nutrition  according  to  the  activity  or 
repose  of  that  nervous  centre. 

3.  *'  On  the  Uesolutiuu  of  Numerical  E(|uations."  By  Jo:»eph  Apir. 
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M.D.,  Fellow  of  the  Royal  College  of  Physicians.     Communicated 
by  John  Ayrton  Paris,  M.D.,  President  of  the  College. 

The  object  of  this  paper,  which  is  purely  analytical,  is  to  explain 
a  method  of  resolving  numerical  equations  with  real  coefficients, 
which  recommends  itself  by  its  simplicity  and  generality. 

4.  *^  On  the  Reproduction  of  lost  parts  in  M yriapoda  and  Insecta." 
By  George  Newport,  Esq.,  F.R.C.8.,  President  of  the  Entomo- 
logical Society  of  London,  and  Corresponding  Member  of  the  Phi- 
lomathic  Society  of  Paris.  Communicated  by  P.  M.  Roget,  M.D., 
Sec.  R.S. 

It  has  long  been  known  that  the  limbs  of  Crustacea  and  Arach- 
nida,  accidentally  lost  or  designedly  removed,  are,  in  course  of  time, 
replaced  by  the  growth  of  new  ]imbs ;  and  the  same  power  of  re- 
production has  been  stated  to  have  been  observed  in  the  Phasmse, 
insects  which  undergo  neither  metamorphosis  nor  any  change  of 
habits.  But  whether  such  a  power  exists  in  those  insects,  such  as 
the  Lepidoptera,  which  undergo  a  complete  metamorphosis,  changing 
not  only  their  form,  but  also  their  food  and  mode  of  life,  in  passing 
from  the  larva  to  the  adult  state,  has  been  considered  as  very  doubt- 
ful. The  instances  in  which  the  reproduction  of  lost  parts  appeared 
to  have  occurred  in  some  of  the  Myriapoda,  were  attributed  to  im- 
perfect or  arrested  development.  With  a  view  to  determine  these 
unsettled  points,  the  author  commenced,  in  the  summer  of  1841  and 
1 842,  a  series  of  direct  experiments  on  this  subject  in  the  Myri- 
apoda; and  in  the  present  summer  he  has  extended  them  to  the 
Lepidoptera.  The  results  of  his  labours  are  given  in  the  present 
memoir. 

In  some  specimens  of  lulus,  from  which  he  had  removed  the  an- 
tennae and  some  of  the  legs,  the  lost  organs  were  found  to  be  com- 
pletely reproduced  after  the  next  change  of  integument ;  differing 
from  the  original  organs  only  in  their  smaller  size,  and  the  incom- 
plete development  of  some  of  their  minuter  parts.  The  same  results 
followed  from  similar  experiments  made  on  the  Lithobris  during  the 
earlier  periods  of  its  growth.  One  individual  of  this  genus,  which 
had  already  acquired  the  tenth  pair  of  legs,  was  by  accident  deprived 
of  the  eighth,  ninth  and  tenth  pair ;  at  the  next  change  of  skin  it 
not  only  developed  two  additional  pair  of  legs,  but  also  reproduced 
the  three  pair  which  had  been  lost.  Some  time  after  this  it  again 
lost  one  of  the  legs  of  the  twelfth  pair ;  a  loss  which  was  repaired 
at  the  next  change  by  the  growth  of  a  new  leg,  while  those  pre- 
viously reproduced  acquired  an  increase  of  size. 

The  first  observation  which  led  the  author  to  believe  that  true  in- 
sects might  possess  the  power  of  reproducing  lost  parts,  was  that  of 
a  specimen  of  Phasma  in  the  collection  at  the  British  Museum,  in 
which  the  right  anterior  leg  had  evidently  been  reproduced.  He 
then  instituted  a  series  of  experiments  on  the  larva  of  the  Vanessa 
urticcBy  or  common  nettle  butterfly,  which  belongs  to  the  order 
Lepidoptera,  and  undergoes  complete  metamorphosis.  He  removed 
some  of  the  true  legs  of  the  larva,  sometimes  in  their  tibial  portion, 
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and  fometimes  at  their  base :  in  the  first  caae^  parts  similar  to  those 
removed  were  invariably  reproduced  in  different  states  of  develop- 
ment, and  in  the  latter,  entire  new  limbs  were  formed ;  in  some  in- 
stances, at  the  second  change  of  the  larva,  when  it  passed  into  the 
pupa  state ;  but  in  two  or  three  instances  no  reproduction  took 
place.  At  first  view,  this  difference  in  the  results  might  appear  to 
favour  the  opinion  that  this  reproduction  of  limbs  depends  on  the 
existence  ot  parts  especially  adapted  to  perform  thb  function,  and 
which,  in  those  experiments  that  had  failed  to  exhibit  the  pheno- 
menon, had  been  themselves  removed.  But  the  author  found  that 
in  every  instance  of  the  mutilations  thus  practiced,  the  perfect  in- 
sect possessed  a  coxa,  or  basilar  part  of  the  limb ;  and  this  was  the 
case  even  in  those  in  which  a  new  organ  was  not  reproduced.  From 
this  fact,  taken  in  conjunction  with  the  formation  of  new  entire  limbs 
in  the  lulidae  afier  the  removal  of  every  portion  of  the  previous 
ones,  the  author  infers  that  the  power  of  reproduction  resides  in  the 
whole  of  the  organized  tissues. 

The  author  found  that  each  newly  produced  limb  is,  in  every 
case,  composed  of  all  its  essential  parts,  namely  coxa,  femur,  tibia, 
tardus  and  claw ;  but  its  development  is  scarcely  ever  entirely  nor- 
mal, being  either  deficient  in  some  of  the  tarsal  joints,  or  irregular 
in  the  development  of  its  armature. 

The  following  are  the  general  conclusions  which  the  author  de- 
duces from  his  investigations.  Slight  wounds  in  the  larvae  of  insects 
always  heal,  except  when  the  viscera  have  protruded,  or  excessive 
hemorrhage  has  occurred :  severe  wounds,  such  as  those  attending 
the  excision  of  a  limb,  also  frequently  heal.  It  is  when  the  wound 
is  in  the  line  of  action  of  the  principal  muscles  of  the  body  that  pro- 
trusion of  the  viscera  takes  place.  For  the  healing  of  wounds,  the 
first  requisite  b  the  arrest  of  the  hemorrhage ;  and  this  is  effected, 
as  in  the  higher  animals,  by  the  coagulation  of  the  blood,  and  the 
formation  of  a  clot ;  and  then  a  complete  union  of  the  separated 
parts  takes  place  beneath  the  eschar  formed  by  the  clot.  Atter  this 
union,  the  reparation  of  the  injury  is  commenced  by  a  development, 
from  the  injured  surface,  of  parts  corresponding  to  those  that  had 
been  removed.  For  the  production  of  a  new  limb,  one  change  of 
skin,  at  least,  is  necessary.  The  healing  of  the  wound  after  the 
removal  of  a  part,  and  the  subsequent  reproduction,  although  they 
do  not  prevent,  yet  certainly  retard  the  natural  changes.  Lastly, 
the  author  has  established  the  fact,  that  reproduction  of  lost  parts 
takes  place  in  metabolic  as  well  as  in  the  ametabolic  articulata. 

The  paper  is  accompanied  with  drawings  of  reproduced  parts. 

5.  "  On  the  Changes  of  Temperature  produced  by  the  Rarefaction 
and  Condensation  of  Air."  By  James  Prescott  Joule,  Esq.  Com- 
municated by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

In  order  to  estimate  with  greater  accuracy  than  has  hitherto  been 
done  the  quantities  of  heat  evolved  or  absorbed  during  the  conden- 
sation or  rarefaction  of  atmospheric  air,  the  author  contrived  an 
apparatus  where  both  the  condensing  pump  and  the  receiver  were 


518 

immersed  in  a  large  quantity  of  water,  the  chaDges  in  the  tempe- 
rature of  which  were  ascertained  by  a  thermometer  of  extreme  sen- 
sibility. By  comparing  the  amount  of  force  expended  in  condensing 
air  in  the  receiver  with  the  quantity  of  heat  evolved,  after  deducting 
that  which  was  the  effect  of  friction,  it  was  found  that  a  mechanical 
force,  capable  of  raising  828  pounds  to  the  height  of  one  foot,  must 
be  applied  in  the  condensation  of  air,  in  order  to  raise  the  tempe- 
rature of  one  pound  of  water  one  degree  of  Fahrenheit's  scale.  In 
another  experiment,  when  air  condensed  in  one  vessel  was  allowed 
to  pass  into  another  vessel  from  which  the  air  had  been  exhausted, 
both  vessels  being  immersed  in  a  lai^e  receiver  full  of  water,  no 
change  of  temperature  took  place,  no  mechanical  power  having  been 
developed.  The  author  considers  these  results  as  strongly  corro- 
borating the  dynamical  theory  of  the  nature  of  heat,  in  opposition 
to  that  which  ascribes  to  it  materiality ;  but  he  reserves  the  further 
discussion  of  this  question  to  a  future  communication,  which  he 
hopes  soon  to  present  to  the  Royal  Society. 

The  Society  then  adjourned  over  the  long  vacation,  to  meet  again 
on  the  21st  Nov.  next. 
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The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Mr.  Doilond,  on  the  part  of  the  Auditors  of  the  Treasurer's  Ac- 
counts, reported,  that  the  total  receipts  during  the  past  year,  in- 
clusive of  a  balance  of  1994/.  Is,  Id.,  carried  from  the  account  of 
the  preceding  year,  amounted  to  460S/.  ISs.  2d.;  and  that  the  total 
amount  of  payments  in  the  same  period  amounted  to  2663/.  5s.  6d., 
leaving  a  balance  in  the  hands  of  the  Treasurer  of  1940/.  I2s.  8d. 

The  thanks  of  the  Meeting  were  given  to  the  Auditors  for  the 
trouble  they  have  taken  in  examining  the  Treasurer's  Accounts. 

The  Duke  of  Hamilton  was  elected,  on  the  part  of  the  Society,  a 
Trustee  of  the  Soane  Museum. 

The  Secretary  then  read  the  following  lists  of  deceased  Fellows  of 
the  Royal  Society,  and  of  those  admitted  into  the  Society  since  the 
last  Anniversary  in  1843. 

Lbt  of  Fellows  of  the  Royal  Society  deceased  since  the  last  Anni- 
versary (1843). 

On  the  Home  List. 


William  Allen,  Esq. 
Francb  Baily,  Esq. 
Rear  Admiral  Sir  Robert  Barlow. 
Rev.  Henry  Card. 
James  Carson,  Esq.,  M.D. 
William  Stanley  Clarke,  Esq. 
Rev.  Daniel  Cresswell,  D.D. 
John  Dalton,  Esq.,  D.C.L. 
Rev.  James  Farquharson. 
John  Lewis  Guillemard,  Esq. 
Sir  Henry  Halford,  Bart 


Capt.  Basil  Hall,  R.N. 
Thomas  Henderson,  Esq. 
Very    Rev.    Robert     Hodgson, 

Dean  of  Carlisle. 
Thomas    Charles    Hope,    Esq., 

M.D. 
James  Macartney,  Esq. 
John  Grant  Malcolmson,  Esq., 

M.D. 
John  Thomas  Mayne,  Esq. 
Charles  Savill  Onley,  Esi\. 
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Right  Hon.  Sir  Gore  Ouscley. 
Henry  Robinson  Palmer,  Esq. 
Rev.  John  Bariow  Seale. 
John  Smimove,  Esq. 


William  Speer,  Esq. 

George  Frederick  Stratton,  Esq. 

LL.D. 
Robert  Stearne  Tighe,  Esq. 


Ceased  to  be  a  Fellow  in  default  of  his  Annual  Payment 

Lieut.  H.  A.  Ormsby. 

List  of  Admissions  into  the  Royal  Society  since  the  last  Anniver- 
sary (1843). 

On  the  Foreign  List. 
His  Majesty  Frederick  King  of  Saxony. 

On  the  Home  List. 


Capt  William  Allen,  R.N. 
David    Thomas    Ansted,    Esq., 

M.A. 
Archibald  Billing,  Esq.,  M.D. 
John  Bishop,  Esq. 
Edward  Bur}',  Esq. 
William     Benjamin    Carpenter, 

Esq.,  M.D. 
Capt.  F.  R.  M.  Crozier,  R.N. 
Walter  Cruni,  Esq. 
Rt  Hon.  the  Earl  of  Haddington. 


Charles  James  Hargreave,  Esq., 

B.L. 
Charles  Hood,  Esq. 
William  Henry  Hyett,  Esq. 
Thomas  Rymer  Jones,  Esq. 
Thomas  Kerigan,  Esq.,  R.N. 
Capt.  Thomas  A.  Larcom,  R.E. 
Richard  Quain,  Esq. 
Francis  Ronalds,  Esq. 
John  Frederick  Stanford,  Esq. 
John  Webster,  Esq.,  M.D. 


The  President  then  addressed  the  Meeting  as  follows : — 

Gbntlemen, 

The  time  has  again  come  round  for  my  addressing  you,  and  for  ex- 
pressing my  own  gratitude,  as  well  as  yours,  to  your  Council  for  their 
constant  and  zealous  attention  to  the  interests  of  the  Royal  Society. 
We  have  been  compelled  during  several  late  years  to  have  recoune  to 
legal  proceedings  on  the  subject  of  the  great  tithes  of  Mablethorp, 
a  portion  of  the  Society's  property,  and  I  rejoice  to  say  with  success. 
In  my  last  address,  I  was  required  to  give  our  thanks  to  Mr.  Watt 
and  to  Mr.  Dollond  for  the  valuable  busts  which  they  had  kindly 
presented  to  us.  That  of  Mr.  Dollond  is  placed  at  the  commence- 
ment of  the  staircase  leading  to  our  apartments,  and  serves  to  indi- 
cate that  his  valuable  improvements  in  the  construction  of  our  tele- 
scopes have  been  so  many  steps  to  the  acquisition  of  higher  and 
higher  knowledge  of  the  great  universe  of  which  this  globe  forma 
so  insignificant  a  part.  By  the  liberality  of  Mr.  Watt  we  shall  soon 
be  furnished  with  handsome  pedestals  for  the  busts  of  his  father  and 
of  Sir  Isaac  Newton,  the  two  great  lights  of  British  mechanical 
genius  and  British  philosophical  science.  Mr.  Gilbert  has  kindly 
undertaken  to  furnish  a  similar  pedestal  for  the  bust  of  his  father, 
and  we  have  thought  it  right  to  provide  one  for  that  of  Sir  Joaeph 
Banks.  These  will  shortly  form  a  conspicuous  ornament  of  our 
place  of  meeting. 
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The  magnetical  observatories  are  still  carrying  on  their  observa* 
tions,  both  in  Her  Majesty's  dominions  and  in  foreign  countries,  and 
another  naval  officer,  Lieut.  Moore,  has  proceeded  to  the  Antarctic 
Seas  to  complete  a  portion  of  the  survey  of  Captain  Sir  James  Ross, 
which  was  interrupted  by  stress  of  weather.  That  gallant  and  enter- 
prising officer  will,  I  hope,  ere  long  give  to  us  and  to  the  public  his 
own  narratiye  of  his  important  discoveries.  Detailed  accounts  of 
the  botany  and  zoology  of  the  regions  visited  by  him  are  preparing 
under  the  patronage  of  the  Government,  while  Colonel  Sabine  is 
proceeding  with  the  magnetical  observations,  which  were  the  more 
immediate  objects  of  this,  one  of  the  most  important  voyages  of 
dtscoTerjF  ever  undertaken. 

Daring  the  course  of  the  year  just  expired,  the  presence  in  En- 
gland of  the  King  of  Saxony  gave  us  the  opportunity  of  obtaining 
the  honour  of  his  accession  to  the  list  of  the  Royal  jVlembers  of  our 
Society, — a  circumstance  the  more  gratifying,  as  His  Majesty  is  a 
follower  as  well  as  a  patron  of  science. 

The  cordial  co-operation  of  His  Imperial  Majesty  the  Emperor  of 
Russia  in  the  magnetical  inquiries  carrying  on  by  our  own  and  other 
governments,  mainly  at  the  request  of  the  Royal  Society,  makes  us 
the  more  to  regret  that  the  shortness  of  his  stay  in  England  rendered 
it  impossible  for  us  to  obtain  his  signature  in  our  Charter-book  in 
addition  to  those  of  so  many  other  sovereigns.  The  absence  from 
London  of  the  King  of  the  French  during  his  late  short  stay  in  En- 
gland, as  well  as  our  own  vacation,  precluded  us  from  taking  any 
steps  for  the  election  of  that  monarch.  This  we  must  all  lament  wh(Mi 
we  advert  to  the  proximity  of  the  two  nations,  and  to  the  eminent 
services  that  so  many  men  of  the  greatest  genius,  industry  and  talent 
on  the  other  side  of  the  Channel  have  rendered  to  soience. 

In  thus  adverting  to  the  visits  of  these  royal  strangers  to  our 
sovereign,  I  trust  that  I  shall  neither  be  accused  of  adulation  nor  of 
introducing  politics  where  they  would  be  peculiarly  unseasonable. 
In  my  opinion,  science  is  herself  so  illustrious,  that  she  can  receive 
no  additional  wreath  from  any  follower  or  patrun,  however  exalted 
in  rank  or  power,  but,  on  the  contrary,  that  she  will  confer  honour 
on  them.  But  though  this  be  true  of  science  in  the  abstract,  yet  a 
society  like  ours  must  gain  by  such  additions  to  its  ranks ;  and  though 
the  powerful  of  the  earth  cannot  make  the  cause  of  science  more 
intrinsically  honourable,  yet  they  can  make  her  progress  more  easy 
and  more  rapid.  As  long  as  we  feel  that  her  advancement  must 
promote  all  the  best  interests  of  humanity,  so  long  we  must  rejoice 
to  see  the  sovereigns  of  nations,  differing  in  their  language,  their 
polity  and  their  religion,  nevertheless  uniting  to  increase  our  know- 
ledge of  the  wonderful  works  of  the  Author  of  Nature,  and  to  aug- 
ment our  capability  of  employing  that  knowledge  in  the  service  of 
mankind. 

The  two  Medals  place<l  at  our  disposal  by  Her  Majesty  have  been 
adjudged  by  your  Council  to  Mr.  Boole  and  Dr.  Andrews,  and  the 
Copley  Medal  to  Signer  Matteucci  of  Pisa.  1  regret  that  the  latter 
distinguished  foreign  philosopher,  whom  I  and  many  of  yourselves^ 
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Gentlemeu,  had  the  pleasure  of  seeing  this  autumn  in  England, 
should  not  be  still  among  us,  that  I  might  have  the  opportunity  of 
bestowing  it  in  person. 

Mr.  Daniell, 

I  beg  to  present  to  you  the  Copley  Medal  for  your  friend  Signor 
Matteucci,  which  has  been  awarded  to  him  by  the  Council  of 
the  Royal  Society  for  his  important  discoveries  in  the  magnetic 
electricity  of  animal  nature. 

These  discoveries,  so  singular  and  so  new  in  themselves,  appear  to 
promise  results  of  the  highest  importance,  not  only  in  theoretical 
science,  but  also  in  its  practical  application  to  the  relief  of  pain  and 
the  cure  or  alleviation  of  disease.  Whatever  may,  however,  be  their 
ultimate  result,  the  scientific  world  must  ever  retain  the  liveliest 
sense  of  the  merits  of  Signor  Matteucci,  and  must  ever  consider  him 
as  adding  new  lustre  to  the  glory  that  a  Galvani  has  already  given 
to  their  common  country. 

Mr.  Christie, 

I  have  to  beg  that  you  will  take  charge  of  the  Medal  for  Mr. 
Boole,  awarded  to  him  for  his  important  papers  on  a  General  Method 
of  Analysis,  published  in  our  Transactions  for  the  present  year,  con- 
taining matter  as  useful  as  it  is  original,  and  classifying  and  com- 
prehending analytical  operations  *.    That  Mr.  Boole  will  continue 

*  The  object  which  the  author  proposes  in  this  paper  is  to  illustrate 
the  importance  of  conducting  processes  of  reduction  through  the  medium 
of  separation  of  symbols  by  tiie  assumption  of  an  exponential  form  for  the 
principal  quantity  operated  on.    The  method^  therefore,  consists  in  the 

transformation  of  given  forms,  from  x  to  fi,  by  means  of  the  relation  «  =:  § ' 
and  operating  on  the  results  by  certain  refined  processes.  Although  the 
facilities  which  the  exponential  form  affords,  under  certain  circumstances, 
have  long  been  known  to  analysts,  in  no  investigation  does  the  importance 
of  this  form  appear  in  the  manner  in  which  it  is  exhibited  in  this  paper. 
Here  the  author  has  shown  a  method  which  classifies  and  comprehends 
operations,  and  which  has  the  advantage  (in  some  cases  at  least)  of  show- 
ing their  limits. 

The  author  applies  his  method  to  the  solution  of  differential  equations 
and  of  equations  of  differences.  In  the  finite  solution  of  differential  equa- 
tions, the  beauty  and  utility  of  the  method  are  strikingly  exhibited.  Certain 
forms  of  equations,  the  solutions  of  which  have  been  effected  by  transfor- 
mations or  by  a  happy  assumption,  are  made,  by  the  author's  method,  to 
exhibit  their  solutions  in  dependence  on  a  law.  Both  the  processes  by 
which  the  transformations  are  effected  and  the  results  obtained  by  them  are 
of  the  highest  interest  and  importance ;  and  this  part  of  the  paper  is  so 
valuable,  that,  alone,  it  would  entitle  the  author  to  honorary  dutinction. 

In  the  application  to  equations  of  differences,  under  which  head  are  in- 
cluded generating  functions,  series,  and  the  author's  miscellaneous  theorems, 
the  advantages  of  a  general  method  must  likewise  be  fully  recognised ;  and 
the  Council  are  satisfied  that  the  author  has  done  good  service  in  the  appli- 
cations which  he  has  made  of  his  method  in  this  branch  of  analysis. 

Anticipating  that  Mr.  Boole's  method  will  find  a  permanent  place  in  the 
science,  the  Council  have  not  hesitated  to  award  to  him  the  Royal  Medal. 
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hifl  mathematical  pursuits  must  be  the  wish  of  every  friend  of 
science. 

Dr.  Andrews, 

I  have  the  honour  of  presenting  to  you  one  of  the  Royal  Medals, 
which  has  been  adjudged  to  you  for  your  valuable  paper  on  the 
Thermal  Changes  accompanying  Basic  Substitutions*.  I  hope  this 
will  not  be  the  last  on  chemical  subjects  that  we  shall  receive  at 
your  hands. 

Since  our  last  Anniversary  we  have  lost  many  distinguished  mem- 
bers of  our  Society,  of  whom  the  usual  obituary  will  contain  a  short 
account ;  among  these  we  have  to  regret  the  death  of  Sir  Henry 
Halford,  who  for  so  long  a  period  presided  over  the  College  of  Phy- 
sicians ;  and  of  Dr.  Hope,  who  for  very  many  years  was  Professor  of 
Chemistry  in  the  University  of  Edinburgh.  We  have  still  more 
immediate  reason  to  lament  the  decease  of  one  of  our  ablest  and 
most  zealous  colleagues, — of  that  distinguished  astronomer  the  late 
Mr.  Baily,  who  has  always  taken  an  active  share  in  the  business 
as  well  as  in  the  scientific  pursuits  of  the  Royal  Society.  We  have 
also  to  deplore  the  death,  at  a  venerable  age,  of  Dr.  Dalton  of  Man- 
chester, whose  eminent  discoveries  have  so  largely  contributed  to 

•  The  Royal  Medal  in  Chemistry  is  awarded  to  Dr.  Andrews  of  Belfast, 
a  chemical  investigator  of  acknowledged  ability  and  accuracy.  He  may  be 
said  to  have  first  opened  the  subject  of  the  Heat  evolved  in  Chemical  Com^ 
hinatioiu,  by  a  valuable  paper  published  three  years  ago  in  the  Transactions 
of  the  Royal  Irish  Academy,  which  was  followed  by  a  second,  and  attracted 
to  the  inquiry  the  attention  of  the  French  Academy,  who  lately  proposed 
it  as  the  subject  of  the  great  Monthyon  prize,  with  special  reference  to  the 
experiments  of  Dr.  Andrews  contained  in  these  papers. 

One  of  the  most  important  general  results  of  the  former  papers  was,  that 
the  heat  on  uniting  a  particular  base  or  metallic  oxide  with  an  acid  is  con- 
stant, although  the  acid  be  varied.  This  result  was  brought  out  by  using 
dilute  solutions,  and  is  certainly  established  in  a  considerable  number  of 
acids  within  that  degree  of  accuracy  which  thermal  experiments  appear  to 
admit  of. 

In  such  neutralizations  of  an  acid  by  a  base,  it  is  well  known  that  what 
really  happens  is  not  the  simple  and  direct  combination  of  the  acid  and 
base,  but  the  displacement  of  the  basic  water  of  the  acid  by  a  more  power- 
ful base.  Hence  Dr.  Andrews  is  led,  in  the  paper  in  our  Transactions 
which  is  rewarded  by  the  Medal,  to  inquire,  whether,  in  the  displacement  of 
other  bases  than  water,  such  as  lime,  oxide  of  copper,  &c.,  the  same  law 
holds.  He  employed  potash  as  the  displacing  base,  and  found  that  the 
sulphate,  nitrate,  acetate  and  chloride  of  copper,  when  decomposed  by  that 
base,  all  evolve  tlie  same  heat ;  or  that  the  heat  is  determined  by  the  base, 
and  not  by  the  acid.  The  experiments  are  very  numerous,  embracing  the 
principal  magnesian  oxides,  also  soda,  ammonia  and  peroxide  of  iron ;  and 
the  results  accord  with  the  general  conclusion. 

This  extension  or  generalization  of  his  former  law  is  possessed  of  much 
chemical  interest,  and  is  the  first  great  step  in  a  line  of  inquiry  of  which 
the  further  pursuit  is  greatly  to  be  desired,  from  the  light  which  it  may  be 
expected  to  throw  upon  the  fundamental  laws  of  chemical  combination. 
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our  chemical  knowledge  and  to  the  scientific  reputation  of  En- 
gland. 

Sir  Henry  Halford,  Bart.»  G.C.H.,  was  the  son  of  Dr.  James 
Vaughan  of  Leicester,  and  was  born  on  the  2nd  of  October  1766. 
He  received  his  preliminary  education  at  Rugby,  and  graduated  at 
Christ  Church  College,  Oxford,  in  the  year  17S4.  He  established 
himself  as  physician  in  London,  and  quickly  rose  to  great  emi- 
nence in  his  profession.  Distinguished  no  less  by  the  elegance  of 
his  manners  than  by  the  extent  of  his  classical  acquirements,  hb 
practice  rapidly  increased,  and  he  soon  became  the  favourite  phy- 
sician of  the  court  and  of  the  elevated  circles  of  rank  and  fashion. 
In  1809  he  came  into  possession  of  an  ample  fortune  on  the  death  of 
Sir  Charles  Halford,  a  cousin  of  his  mother,  who  was  a  daughter  of 
Lord  St.  John,  and  in  consequence  of  this  acqubition  he  changed 
his  name  from  Vaughan  to  Halford,  a  baronetcy  being  at  the  same 
time  conferred  upon  him  by  George  the  Third,  who  had  previously 
appointed  him  his  physician.  He  continued  to  hold  a  similar  ap- 
pointment under  George  the  Fourth,  William  the  Fourth,  and  her 
present  Majesty,  and  thus  enjoyed  the  remarkable  distinction  of 
having  possessed  the  confidence  of  four  successive  sovereigns,  and 
of  having  attended  professionally  almost  every  member  of  the  Royal 
Family. 

To  the  honours  thus  emanating  from  royal  favour  were  added 
the  highest  which  the  members  of  his  own  profession  could  confer. 
Sir  Henry  Halford  was  elected  President  of  the  College  of  Phy- 
sicians in  the  year  1820,  and  held  this  office  till  his  death,  which 
happened  in  the  month  of  March  of  the  present  year.  His  consti- 
tution was  naturally  robust,  and  its  vigour  was  sustained  unimpaired 
to  an  advanced  period  of  life ;  but  in  later  years  the  advance  of  age 
had  become  perceptible,  his  activity  declined,  and  his  constitution 
at  last  sank,  in  the  78th  year  of  his  age,  under  the  exhaustion  con- 
sequent on  a  neuralgic  affection. 

He  was  elected  Fellow  of  the  Royal  Society  in  1810;  he  con- 
tributed no  paper  to  our  Transactions,  but  has  enriched  those  of 
the  College  of  Physicians  with  numerous  valuable  essays  on  pro- 
fessional subjects.  His  orations  pronounced  before  the  College  are 
remarkable  for  the  classical  purity  and  elegance  of  their  latinity. 

Francis  Daily,  Esq. — It  is  with  a  feeling  of  sorrow,  in  which  I 
know  that  every  Fellow  of  the  Royal  Society  will  participate,  that  I 
have  to  notice  the  irreparable  loss  of  our  distinguished  colleague 
Mr.  Francis  Baily. 

The  memoir  of  Mr.  Baily,  which  has  been  drawn  up  by  Sir  J. 
Hcrschel,  and  which  is  now  in  the  press,  will  contain  so  full  an  ac- 
count of  his  personal  history  and  so  elaborate  an  analysis  of  his 
various  scientific  labours,  that  I  feel  that  I  should  do  injustice  to  my 
subject  if  I  attempted  to  sketch  a  character  which  he  has  painted 
with  so  much  warmth  and  fullness  of  colouring,  and  with  such  cha- 
racteristic accuracy  of  outline  and  detail ;  and  it  is  only  with  refer- 
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eDoe  to  his  connexion  with  the  Royal  Society  that  I  will  venture  to 
say  a  very  few  words. 

iVfr.  Baily  was  for  several  years  Treasurer  of  our  Society,  and 
generally  held  a  seat  in  our  Council,  and  was  rarely  absent  from  its 
meetings.  We  are  greatly  indebted  to  him  for  much  of  the  order 
and  system  which  prevail  in  our  finances ;  and  upon  every  subject 
connected  with  our  administration  his  opinion  was  always  listened 
to  with  the  respect  and  attention  which  was  due  to  his  excellent 
temper,  good  sense  and  judgement  On  questions  of  science  he  never 
spoke  when  his  knowledge  of  the  subject  did  not  entitle  him  to 
speak  with  authority,  and  various  as  were  the  scientific  researches 
in  which  he  was  engaged,  he  never  undertook  a  task  which  he  did 
not  execute  with  extraordinary  promptitude,  completeness  and  accu- 
racy ;  so  correct  was  the  estimate  which  he  had  formed  of  the  extent 
of  his  own  powers ;  so  persevering  and  systematic  was  his  industry. 

Dr.  Thomas  Charles  Hope  was  the  son  of  Dr.  John  Hope, 
Professor  of  Botany  in  the  University  of  Edinburgh,  and  was  born 
at  Edinburgh  on  the  21st  of  July  1766. 

His  devotion  to  chemical  science  and  his  recognition  as  a  chemist 
date  from  an  early  period  of  his  life ;  for  he  was,  on  the  death  of  Dr. 
Irvine,  appointed  Lecturer  on  Chemistry  at  Glasgow  on  the  10th  of 
October  1787,  while  yet  in  his  twenty-first  year.  He  was  farther, 
in  1789,  appointed  Professor  of  Medicine  in  the  same  university, 
conjointly  with  his  uncle  Dr.  Stevenson.  It  does  not  appear,  iiow- 
ever,  that  he  had  actually  delivered  lectures  on  either  subject  in 
Glasgow  until  1793;  he  most  probably  passed  the  interval  in  study- 
ing at  home  and  abroad,  for  we  are  informed  that  he  returned  from 
France  in  1791,  and  he  thereafter  continued  to  lecture  at  Glasgow 
until  1795.  At  this  period,  he  received  the  distinguished  compliment 
of  being  recommended  by  Dr.  Black  as  his  assistant  and  successor 
in  the  chemical  chair  at  Edinburgh.  Accordingly,  in  1795,  Dr.  Hope 
entered  on  his  new  duties  by  delivering  a  course  conjointly  with 
Dr.  Black,  whose  decaying  powers  permitted  him  only  to  deliver  the 
lectures  on  Caloric.  In  this,  as  well  as  in  t;he  courses  of  chemistry 
which  he  delivered  in  Glasgow,  Dr.  Hope  taught  the  then  recent 
doctrines  of  Lavoisier,  which  had  not  yet  entirely  overthrown  the 
doctrine  of  phlogiston,  and  had  not  previously  been  publicly  taught 
by  any  professor  in  Britain. 

Dr.  Hope's  exertions  during  his  residence  at  Glasgow  had  not 
lieen  limited  to  writing  and  improving  his  lectures.  On  the  4th  of 
November  1793,  he  read  to  the  Koyal  Society  of  Edinburgh  his 
well-known  paper,  "C)n  a  mineral  from  Strontian,"  in  Mhich  he 
pointed  out  the  existence  of  an  undescribed  earth,  distinct  from 
barytes,  with  which  it  had  been  confounded,  and  to  which  he  gave 
the  name  of  StrontiUs. 

In  1803,  in  the  6th  volume  of  Nicholson's  Journal,  a  brief  notice 
was  published  of  the  instrument  with  which  Dr.  Hope  employed  a 
solution  of  sulphuret  of  potassium  for  eudiometrical  purposes ;  and 
in  1804,  he  laid  before  the  Royal  Society  of  Edinburgh  the  careful 


526 

and  elegant  experiments,  by  which  he  demonstrated  that  the  pro- 
position laid  down  by  Dr.  Croune  in  1683  regarding  the  expansion 
of  water  by  cold  is  really  correct ;  and  that  the  phenomena  observed 
do  not  depend,  as  Hooke  and  others  had  maintained,  on  changes 
occurring  in  the  capacity  of  the  vessel  in  which  the  experiment  is 
conducted.  From  these  researches,  Dr.  Hope  concluded  that  the 
maximum  density  of  water  is  at  39^°  or  40  Fahr. ;  a  result  con- 
firmed by  the  more  recent  and  very  accurate  experiments  of  Hall- 
Strom,  who  estimates  its  point  of  greatest  density  at  39*39°  Fahr. 
This,  his  favourite  subject,  received  a  still  further  elucidation  from 
him  at  a  later  period  of  his  life.  In  1839  he  read  to  the  Royal 
Society  of  Edinburgh  a  paper,  in  which  he  showed  that  this  law  held 
true  with  regard  to  water  only  in  its  pure  state ;  and  that  when  it 
contains  saline  matters  in  solution,  as  in  sea-water,  it  follows  the 
ordinary  law  of  regularly  progressive  expansion  by  heat  and  eon- 
traction  by  cold. 

The  last  communication  which  Dr.  Hope  made  to  the  chemical 
world  was  in  1843,  when  he  read  two  papers  on  the  colouring  mat- 
ter of  the  Camellia  japontca,  MagnoUa  yrandiflora^  and  Chrysan" 
themum  leucanthemum.  In  these  communications,  he  asserted  the 
existence  of  three  new  proximate  organic  bodies,  to  which  he  gave 
the  names  of  CameUine,  MagnoUne  and  Leu/eanthtmine,  but  which 
he  did  not  obtain  in  a  separate  form. 

Dr.  Hope's  claims  on  the  gratitude  of  the  chemical  world  are  not 
to  be  estimated  b}  his  merits  as  an  observer.  He  seems,  from  the  first, 
to  have  resolved  to  devote  himself  rather  to  the  business  of  teaching 
than  of  research.  He  spared  no  pains  to  make  his  lectures  attractive 
to  the  student ;  his  style  of  writing  was  elegant  and  concise,  and  his 
delivery  easy  but  impressive.  The  great  charm  of  his  lectures,  how- 
ever, consisted  in  the  elegant  experiments  with  which  he  illustrated 
them :  these  were  so  well-devised,  so  skilfully  arranged  and  so  neatly 
performed,  that  a  failure  on  his  lecture-table  was  an  occurrence 
almost  unknown.  One  other  circumstance  which  contributed  to  his 
success  as  a  lecturer  was  the  excellent  health  which  he  enjoyed. 
During  a  period  of  nearly  sixty  years,  in  which  he  was  engaged  in 
studying  or  teaching  medicine  and  chemistry,  he  was  not  more  than 
six  days  in  all  prevented  by  illness  from  discharging  his  duties.  He 
retained  his  vigour  and  his  faculties  with  little  diminution  till  within 
a  short  period  of  his  death;  but  in  1843,  finding  himself  unequal  to 
the  duties  of  his  class,  he  arranged  with  his  colleague  Dr.  Traill  to 
deliver  the  lectures  for  him,  and  shortly  after  resigned  the  appoint- 
ment into  the  hands  of  the  patrons. 

Dr.  Gregory  was  appointed  to  the  vacant  chair,  and  before  he  had 
entered  on  its  duties  his  veteran  predecessor  died  at  Edinburgh  on 
the  1 3th  of  June  1844,  in  the  78th  year  of  his  age. 

Captain  Basil  Hall,  II.N.,  was  one  of  the  younger  sons  of  the 
late  Sir  James  Hall  of  Dunglass. 

Sir  James  was  himself  a  man  of  very  active  mind,  and  is  well 
known  to  all  geologists  for  the  experiments  instituted  by  him  in  cor- 
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roboralion  of  the  opinion  of  his  illustrious  friend  Professor  Playfair, 
and  his  ingenious  speculations  on  the  origin  of  pointed  architecture 
must  be  equally  well  known  to  the  medireval  antiquary.  Sir  James 
was  for  some  years  President  of  the  Royal  Society  of  Edinburgh,  and 
it  may  well  be  supposed  that  our  late  fellow  inherited  his  father's 
love  for  science  in  general,  and  more  especially  for  those  sciences 
with  which  the  naval  profession  has  so  much  to  do.  He  was  bom 
on  the  last  day  of  the  year  1 788,  and  entered  on  his  professional 
career  in  the  month  of  June  1802.  He  commanded  the  Lyra  at  the 
time  when  Lord  Amherst  was  sent  on  a  mission  to  the  court  of 
Pekin,  and  published  an  interesting  account  of  his  visit  to  Loo-Choo. 
He  was  author  of  observations  on  a  comet  at  the  time  when  he  was 
on  the  South  American  station,  and  of  a  paper  on  the  geology  of 
the  Cape  of  Good  Hope  at  an  early  period  of  his  life.  His  favourite 
science  was  astronomy ;  but  geology  could  not  be  indifferent  to  the 
son  of  Sir  James  Hall.  He  was  always  most  anxious  to  serve  science 
by  receiving  the  instructions  of  distinguished  philosophers,  and  re- 
cording for  their  use  observations  made  by  him  in  the  distant  parts 
of  the  world  which  he  had  the  opportunity  of  visiting.  He  was  an 
able  observer  and  practical  astronomer,  and  had  occasion  to  turn 
these  qualities  to  excellent  account  as  a  naval  officer.  He  was 
author  of  many  works  of  great  interest,  chiefly  connected  with  what 
he  had  himself  seen  in  different  parts  of  the  globe.  He  married 
Misff  Hunter  on  the  1st  of  March  1825,  and  left  a  family  at  his 
death. 

Admiral  Sir  Robert  Barlow  was  born  in  the  year  1758, 
and  attained  the  rank  of  captain  in  the  Royal  Navy  in  June  1793. 
His  naval  career  was  distinguished  by  eminent  services ;  and  on  the 
24th  of  January  1823,  he  was  promoted  to  the  rank  of  rear  ad- 
miral on  the  retired  list,  by  reason  of  his  holding  the  situation  of 
Commissioner  of  the  Navy,  to  which  he  had  been  appointed  in  the 
year  1808.  He  had  the  honour  of  being  made  a  Knight  Commander 
of  the  Bath  on  the  first  establishment  of  that  order  in  its  present 
shape,  and  received  a  Grand  Cross  by  seniority  the  year  before  his 
death.  He  expired  on  the  11th  of  May  1843,  at  the  advanced  age 
of  85.  By  an  accidental  omission,  his  name  was  not  mentioned  in 
the  obituary  of  last  year. 

Sir  Gore  Ouseley,  G.C.H.,  was  born  in  1770,  and  was  second 
son  of  Ralph  Ouseley,  Esq.,  by  his  first  wife,  the  daughter  of  Henry 
Holland,  Es(].,  of  Limerick.  He  went  to  India  in  early  life,  and  there 
displayed  that  aptitude  for  the  acquirement  of  Eastern  languages  to 
which  he  was  mainly  indebted  for  his  subsequent  political  advance- 
ment Afler  his  return,  he  married,  in  1806,  Miss  Whitelock,  by 
whom  he  left  the  son  who  has  succeeded  him  in  his  hereditary 
honours.  His  useful  services  as  a  Persian  linguist  at  the  time 
when  a  Persian  envoy  had  visited  our  shores,  procured  for  him  the 
post  of  ambassador  at  the  court  of  Persia  in  1810.  He  afterwards 
proceeded  to  St.  Petersburg.     He  was  created  a  privy  councillor 
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and  a  baronet,  and  he  waa  also  invested  with  the  Russian  order  of 
Alexander,  and  the  Persian  order  of  the  Lion  and  Sun.  His  gentle- 
manly address  and  the  agreeableness  of  his  manners  rendered  him  a 
general  favourite  in  society.  He  died  at  his  seat.  Hall  Barn  Park, 
on  the  18th  day  of  the  present  month,  in  the  75th  year  of  his  age,  and 
is  succeeded  in  his  title  and  estates  by  his  son  Frederick  Arthur 
Gore,  the  present  baronet,  who  was  bom  in  the  year  1825. 


John  Dalton  was  born  on  the  5th  of  September,  1766,  at  Eagh 
field,  near  Cockennouth,  in  the  Cumberland  Lake  district.  He 
passed  some  years  as  teacher  of  mathematics  in  a  school  at  Kendal, 
and  removed  in  1793  to  Manchester,  where  he  continued  to  reside 
during  the  whole  of  his  after-life. 

It  was  doubtless  his  long  residence  among  the  lakes  and  mountains 
of  Cumberland,  and  his  consequent  early  familiarity  with  the  ever^ 
▼arying  conditions  of  the  atmosphere  observable  in  that  district, 
that  gave  the  first  impulse  to  his  genius,  and  materially  influenced 
his  subsequent  scientific  career.  His  earliest  important  publication 
was  a  Treatise  on  Meteorology,  which  furnished  a  clear  compendium 
of  all  the  facts  then  ascertained,  and  made  known  various  original 
views,  especially  on  the  altitude  of  the  Aurora  Borcalis.  From  ob- 
serving and  recording  the  sensible  atmospheric  changes,  the  pheno- 
mena of  dew,  of  clouds  and  of  temperature,  he  was  naturally  impelled 
to  inquire  into  the  constitution  of  the  atmosphere,  and  more  gene- 
rally of  mixed  elastic  fluids,  and  into  the  theory  of  evaporation  and 
the  laws  of  heat.  On  these  questions  he  made  public,  through  the 
Transactions  of  the  Manchester  Society,  a  series  of  experimental 
memoirs,  of  which  it  is  impossible  to  over-estimate  the  importance. 
His  first  conception  of  the  mutual  relations  of  mixed  gases  was,  that 
each  gas  stood  in  the  relation  of  a  vacuum  to  the  particles  of  all  other 
gases ;  but  in  his  New  System  of  Chemical  Philosophy  he  subse- 
quently relaxed  the  strictness  of  this  original  proposition,  by  con- 
ceding that  the  particles  presented  some  mechanical  impediment  to 
commingling.  He  ascertained  the  form  of  the  vapours  of  water  and 
some  other  liquids  at  different  temperatures,  and  dispelled  by  these 
experiment^  and  others  of  equal  importance  the  obscurity  in  which 
the  theory  of  vaporization  had  been  left  by  De  Luc  and  Saussnre. 
He  first  showed  that  a  given  space,  whether  void  or  filled  with  any 
gas,  in  contact  with  water,  contains  precisely  the  same  amount  of 
aqueous  vapour,  and  thus  established  the  non-existence  of  chemical 
affinity  between  the  gas  and  the  steam  of  water.  It  is  impossible  not 
to  be  impressed  with  the  beautiful  simplicity  of  the  instruments  by 
which  these  important  results  were  wrought  out.  Four  barometric 
tubes,  filled  with  mercury,  over  which  were  admitted  small  columns 
of  water,  alcohol,  ether  and  sulphurct  of  carbon,  were  the  means 
employed  for  the  admeasurement  of  the  comparative  forms  of  the 
vapours  at  different  atma«pheric  or  artificial  temperatures.  Among 
these  successive  memoirs  is  one  of  great  merit  on  the  heat  evolved 
during  the  entrance  of  air  into  a  vacuum.  He  showed  the  inade- 
quacy of  the  thermometer  to  serve  as  a  measure  of  thb  evanescent 


dentlQa  of  tempeimtoi^  and  by  an  ingenioiit  oootriwiM  obteined 
a  Bneii  eloMr  mffimsmmikm  to  the  trne  heat 

The  fifit  part  of  hb  New  Syetem  of  Chemical  Philotophy  will  pro- 
bably oonetitutB  the  moat  durable  monument  of  hb  tcientifie  geoiot ; 
ID  this  amall  volume  are  condemed  the  results  of  many  years*  patient 
thinking  and  of  much  laborious  research;  those  larger  portioDs» 
which  are  devoted  to  the  measure  of  temperature  and  the  theory  of 
spedfie  heatf  may  still  be  studied  with  advantage,  though  they  were 
deemed  by  Dr.  Dalton  himself  to  have  been  iog>''eat  part  superseded 
faj  the  Uboun  of  MM.  Petit  and  Dulong.  'Hie  short  concluding 
ehapCer  eontains  the  flist  announcement  of  the  atomic  doctrine  of 
chemical  oombinatioiu 

He  has  often  expressly  stated  that  the  tables  of  chemical  equiva- 
IcBtaeooetnieted  by  Wenael  and  Riehter  first  suggested  to  him  the 
cooception  that  chemical  combination  must  have  place  between  the 
ultimata  panicles  or  indivisible  atoms  of  bodies.  The  tabulated 
diflterences  of  weight  of  the  diffsrent  bases  required  to  neutralise  a 
given  weight  of  add  would,  on  this  hypothesis,  represent  the  respec- 
tive we^f^nts  of  their  ultiomte  atoms.  Further  evidence  of  more 
dedsive  character  presented  itself  in  the  instances  in  which  one  body 
combiiMS  with  another  in  more  than  one  proportion.  The  successive 
combining  quantities  were  ascertained  to  be  represented  by  numbers 
that  were  simple  multiples  of  the  smallest  or  lowest  quantity.  Dr. 
Dalton*s  earliest  illustration  of  his  law  of  multiple  proportions  was 
derived  from  the  gaseous  compounds  of  oxygen  and  nitrogen.  Dr. 
Wollaston  afterwards  discovered  other  examples  of  the  law  in  the 
tartrates  and  oxalates,  and  IVI.  Gay  Lussac* s  precise  experiments  on 
gaseous  combination  completed  the  chain  of  evidence.  All  the  phe- 
nomena of  inorganic  chemistry  have  been  since  shown  to  be  in  strict 
accordance  with  the  atomic  hypothesis,  which  has  banished  the  un- 
certainty of  conflicting  results,  by  enabling  the  experimentalist  to 
anticipate  and  correct  his  analyses,  and  has  thus  raL*ed  chemistry,  as 
respects  numerical  precision,  almost  to  the  rank  of  a  mathematical 
science. 

U  would  be  inconsbtent  with  the  principles  of  logical  induction  to 
claim  for  the  atomic  doctrine  higher  rank  than  that  of  the  most  con- 
venient form  of  exprewing  and  recording  chemical  phenomena,  and 
of  the  most  probable  hyiKitliesis  tliat  has  been  hitherto  proposed  for 
interpreting  chemical  combination.  In  the  field  of  organic  analysis, 
which  has  of  late  years  been  laboured  with  signal  success,  rules  of 
combination  seem  to  obtain  which  are  difficultly  reconcileable  with 
the  doctrine  of  Dalton.  It  is  scarcely  possible  to  conceive  the  me- 
chanical juxtaposition  of  so  large  a  number  of  elementary  atoms  as 
would  appear  to  constitute  one  compound  organic  atom ;  there  are 
consequently  many  among  the  cultivators  of  this  branch  of  chemical 
science  who  refuse  to  accept  the  atomic  hypothesis  as  now  consti- 
tuting a  sufficient  generalization  of  e;>tabli9hed  facts.  Yet  even  in 
the  chemistry  of  vegetable  substances,  the  remarkable  changes  dis- 
covered by  Mitscherlich,  which  he  conceives  be:»t  explained  by  the 
union  of  propejaccnt  atoms  of  hydrogen  and  oxygen,  and  their  elimi- 
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nation  in  the  form  of  water,  minister  strong  support  to  the  theory  of 
atomic  combination.  Without  venturing  to  anticipate  the  future 
destinies  of  the  hypothesis  of  Dalton,  it  is  sufficient  for  the  fame  of 
its  author  to  acknowledge  the  mighty  impulse  it  has  given  to  the 
progress  of  chemical  knowledge. 

Dr.  Dalton  died  on  the  27th  of  July  last. 

Thomas  Hendekson,  Professor  of  Practical  Astronomy  in  the 
University  of  Edinburgh,  and  Her  Majesty's  Astronomer  for  Scot- 
land, was  bom  at  Dundee  ou  the  28th  of  December  1798,  and  re- 
ceived a  competent  classical  and  mathematical  education  at  the  excel- 
lent public  schools  of  that  town.  He  was  intended  for  the  legal  pro- 
fession, and  at  the  age  of  fifteen  was  placed  in  the  ofi[ice  of  a  solicitor 
in  Dundee,  where  he  continued  six  years.  During  this  period  he 
began,  without  any  other  assistance  than  such  as  he  could  derive  from 
books,  to  devote  his  leisure  time  to  the  study  of  astronomy,  and 
being  gifted  with  a  quick  apprehension  and  extraordinary  powers  of 
memory,  he  very  soon  made  himself  acquainted  with  the  practical 
parts  of  the  science,  and  acquired  great  dexterity  in  astronomical 
computations.  At  the  age  of  twenty-one  he  removed  to  Edinburgh, 
for  the  purpose  of  completing  his  legal  education,  and  some  time 
afterwards  he  was  employed  as  private  secretary  to  the  Earl  of  Lau- 
derdale. In  Edinburgh  his  knowledge  of  astronomy  procured  him 
the  acquaintance  of  some  of  the  most  eminent  professors  and  scien- 
tific characters  of  that  metropolis,  whose  encouragement  no  doubt 
tended  to  stimulate  his  efforts  and  confirm  his  tastes ;  and  in  the  small 
observatory  belonging  to  the  Astronomical  Institution  he  had  an 
opportunity  of  becoming  acquainted  with  the  use  of  instruments. 
That  he  used  his  opportunities  to  good  purpose  is  apparent  from  the 
communications  he  now  began  to  make  to  the  Royal  Astronomical 
Society,  both  of  observations  made  by  him  at  Edinburgh  and  of 
various  useful  calculations,  relating  chiefly  to  moon-culminating 
stars,  but  extending  also  to  other  phenomena ;  and  at  the  anniver- 
sary meeting  of  that  body  in  1830  he  received  their  thanks  for  "the 
very  valuable  assistance  which  he  had  rendered  to  the  cause  of 
astronomy  in  his  various  computations  presented  to  the  Society.*' 
His  connexion  with  Lord  Lauderdale  brought  him  occasionally  to 
London,  where  his  contributions  to  the  Astronomical  Society  secured 
him  a  favourable  reception  from  astronomers,  and  the  high  opinion 
which  had  been  formed  of  his  talents  was  confirmed  by  personal  in- 
tercourse and  observation  of  the  extent  and  remarkable  accuracy  of 
his  astronomical  knowledge.  In  October  1831  he  was  appointed  to 
succeed  Mr.  Fallows  as  astronomer  at  the  Cape  of  Good  Hope. 
Causes  of  a  nature  entirely  personal  led  to  his  resignation  of  this 
appointment  at  the  end  of  about  a  year  after  he  had  entered  on  its 
duties ;  but  though  the  time  of  his  residence  at  the  Cape  was  short, 
it  was  most  diligently  employed,  and  sufficed  for  accumulating  a 
mass  of  important  observations,  from  which  he  afterwards  deduced 
results  of  great  value  to  astronomy.  In  August  1834  he  was  ap- 
pointed, on  the  recommendation  of  the  Royal  Astronomical  Society 
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(whose  advice  had  been  requested  by  the  Secretary  of  State),  to  the 
Profeflsorship  of  Practical  Astronomy  in  the  University  of  Edinburgh, 
with  which  office  was  conjoined  the  superintendence  of  the  Edin- 
burgh observatory,  then  taken  under  the  protection  of  the  Govern- 
ment. This  appointment  he  continued  to  hold  till  his  death,  which 
took  place  after  a  short  illness,  in  consequence  of  an  affection  of  the 
heart,  on  the  23rd  of  November  1844,  before  he  had  quite  completed 
his  46th  year. 

Professor  Henderson's  reputation  as  an  astronomer  stood  high ; 
he  was  a  careful  and  accurate  observer,  an  expert  and  resolute  cal- 
culator, was  profoundly  skilled  in  the  theory  of  instruments,  and 
possessed  great  knowledge  of  methods,  and  an  acquaintance  with  the 
history  and  literature  of  hb  science,  which  for  extent  and  minute 
accuracy  has  rarely  been  surpassed.  The  results  of  his  labours 
were  for  the  most  part  conununicated  to  the  Royal  Astronomical 
Society,  and  have  been  printed  in  their  Memoirs :  they  embrace  a 
considerable  range  of  subjects,  but  the  most  important  perhaps,  in 
point  of  permanent  value,  is  his  Catalogue  of  the  Declinations  and 
Right  Ascensions  of  172  principal  Fixed  Stars  (chiefly  in  the  south- 
em  hemisphere),  observed  by  himself  and  his  assistant  during  \m 
residence  at  the  Cape ;  and  the  most  remarkable  of  the  single  results 
he  obtained  is  a  sensible  parallax  of  the  double  star  a  Centauri, 
amounting  to  about  one  second  of  space :  this  result,  which  he  first 
detected  on  a  comparison  of  his  reduced  observations  of  declination, 
was  partially  confirmed  by  the  subsequent  reduction  of  the  observa- 
tions of  the  star's  right  ascensions ;  and  it  afterwards  received  from 
him  a  further  confirmation  by  a  discussion  of  the  observations  made 
by  his  successor  Mr.  Maclear,  expressly  with  a  view  to  the  determi- 
nation of  the  question.  Having  regard  to  the  history  of  this  subject, 
it  would  perhaps  be  unsafe  at  present  to  affirm  that  he  has  done 
more  than  establish  a  strong  probability  in  favour  of  the  measure- 
able  parallax  of  this  system  (already  remarkable  for  its  great  proper 
motion) ;  but  should  further  observations  change  the  probability  into 
a  certainty,  Mr.  Henderson's  name  will  descend  to  posterity  asso- 
ciated with  a  discovery  which  has  so  long  been  the  desire  of  astro- 
nomers, and  so  often  baffled  their  efforts.  His  whole  astronomical 
career  was  marked  by  an  activity  and  energy  which  continued  un- 
abated to  the  last.  Nor  were  his  labours  confined  to  the  routine  of 
his  official  duties.  On  more  than  one  occasion  he  cheerfully  under- 
took the  heavy  task  of  giving  lectures  for  his  colleagues  in  the  Uni- 
versity ;  much  of  his  time  was  consumed  in  the  reduction  of  his  Cape 
observations;  he  superintended  the  reduction  and  arrangement  of 
La  Caille's  Catalogue  for  the  British  Association ;  and  if  a  comet 
was  anywhere  observed,  he  was  always  one  of  the  first  to  compute 
and  communicate  its  orbit. 

In  his  private  character  Mr.  Henderson  was  distinguished  by  great 
kindness  of  disposition,  amiable  manners,  and  warintli  of  affection ; 
he  was  an  enthusiastic  admirer  of  excellence  of  every  kind,  and  a 
person  on  whose  integrity,  honour  and  high  principles,  every  one 
who  had  the  good  fortune  to  enjoy  his  acquaintance  felt  that  the 
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most  implicit  confidence  might  be  placed.  He  was  a  Fellow  of  the 
Royal  Astronomical  Society  and  of  the  Royal  Society  of  Edinburgh, 
and  was  elected  into  this  Society  on  the  9th  of  April  1840. 

William  Allen  was  the  sou  of  Mr.  Job  Allen,  a  silk-manufac- 
turer of  Spitaliields,  and  was  bom  in  London  on  the  29th  of  August 
1770.  His  father  being  of  the  Society  of  Friends,  he  was  strictly 
educated  in  the  principles  of  that  religious  community,  of  which  he 
continued  till  his  death  an  exemplary  and  distinguished  member. 
The  early  preference  evinced  by  him  for  chemistry  induced  his 
father  to  place  him  in  an  establishment  of  high  repute,  of  which, 
some  years  after,  he  became  the  proprietor.  But  happily  for  suffer- 
ing  humanity,  neither  commercial  gains  nor  the  love  of  science  itself 
could  hold  exclusive  possession  of  his  mind.  From  an  early  period 
of  his  life  he  cooperated  with  Clarkson,  Wiiberforce  and  other  philan- 
thropists in  their  efforts  for  the  abolition  of  the  African  slave- 
trade,  which  were  happily  at  length  successful. 

Mr.  Allen  8  connexion  with  the  schools  of  chemistry  and  natural 
philosophy  in  Guy*s  Hospital  commenced  in  1 803,  and  continued  till 
1826:  Mr.  Allen's  ability  and  fitness  as  a  teacher  of  science  were 
there  amply  attested. 

In  1804',  Mr.  Allen  read  his  first  course  of  lectures  on  natural  phi- 
losophy in  the  Royal  Institution.  The  valuable  researches  ou  carbon, 
carbonic  acid,  and  the  changes  effected  in  atmospheric  air  by  respi- 
ration, made  by  Mr.  Allen  in  conjunction  with  Mr.  Pepys,  are  too 
well  known  to  require  remark.  The  results  are  to  be  found  in  our 
Transactions  for  1807,  1808, 1809.  Mr.  Allen  was  in  1807  admitted 
a  Fellow  of  the  Royal  Society.  He  also  became  a  member  of  other 
scientific  bodies  of  this  country  and  of  the  continent. 

It  was,  however,  to  other  objects  of  public  utility  that  the  greater 
part  of  Mr.  Allen's  life  was  devoted.  The  education  of  the  poor  on 
christian  principles,  and  the  circulation  of  the  holy  scriptures,  were 
among  the  first  to  which  he  directed  his  efforts ;  and  wherever  he 
went  the  moral  improvement  of  his  fellow-creatures  occupied  his  at- 
tention. He  was  at  all  times  ready  to  cooperate  with  the  good  of 
every  creed  whose  aim  was  the  happiness  of  mankind,  and  probably 
no  man  of  his  generation  lived  to  see  nobler  fruits  of  his  labours. 

Having  been  one  of  the  founders  of  the  British  and  Foreign  School 
Society,  he  was,  in  1808,  elected  its  first  treasurer,  an  ofiice  which  he 
held  until  his  death.  To  this  institution  he  liberally  contributed  not 
only  his  time,  but  also  large  pecuniary  assistance.  At  Lindfield,  in 
Sussex,  he  expended  large  sums  in  building  schools  of  industry,  and 
laboured  assiduously  by  other  plans  for  bettering  the  condition  of 
the  poor.  Among  these  the  system  of  allotments  of  land  found  him 
a  zealous  patron. 

In  1818-19  Mr.  Allen  visited  Russia,  where,  in  the  reign  of  the 
Emperor  Alexander,  he,  in  conjunction  with  two  friends,  compiled  a 
volume  of  scriptural  selections,  for  the  instruction  of  youth  in  the 
military  and  other  schools  of  that  empire.  Mr.  Allen  made  several 
other  journeys  for  benevolent  objects  to  the  continent,  and  he  greatly 
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exerted  himself  in  behalf  of  the  Greeks  and  of  the  Waldenses  of 
Piedmont 

The  source  of  Mr.  Allen's  extraordinary  influence  was  to  be  found 
io  that  singleness  of  purpose,  which,  breaking  down  the  obstacles  of 
party,  gave  him  access  to  those  in  power,  and  carried  him  as  by  a 
royal  road  to  the  confidence  and  favour  of  princes.  At  home  we 
find  him  enjoying  the  marked  consideration  of  their  late  Royal  High- 
nesses the  Dukes  of  Kent  and  Sussex,  the  former  appointing  him 
one  of  his  executors ;  and  abroad  he  was  in  frequent  communication 
with  the  Emperor  Alexander. 

Mr.  Allen  possessed  in  an  uncommon  degree  the  power  of  giving 
his  mind  to  a  great  variety  of  subjects,  and  this,  together  with  his 
activity,  economy  of  time  and  early  habits,  enabled  him  to  accom- 
plish a  prodigious  amount  of  good.  His  correspondence  alone  was 
a  labour  from  which  most  men  would  have  shrunk. 

In  addition  to  subscriptions  and  donations  to  public  charities,  the 
casual  calls  on  Mr.  Allen *s  benevolence  were  very  heavy ;  he  also 
gave  cheerfully,  and  there  are  perhaps  few  great  works  which  he 
did  not  at  some  period  of  his  life  assist.  The  extent  of  Mr.  Allen's 
charity  seems  to  have  been  widely  known,  for  we  find  the  Emperor 
Alexander  urging  it  as  a  reason  for  his  undertaking  the  supply  of 
drugs  for  the  Russian  armies,  an  offer  which  he  gratefully  but  firmly 
refused,  and  to  his  honour  be  it  spoken,  he  resisted  a  temptation  the 
value  of  which  it  would  be  difficult  to  estimate.  At  the  end  of  a 
long  life  he  could  say  that  he  had  never  compromised  his  public  use- 
fulness for  private  interests. 

During  the  last  fourteen  3'ear8  of  his  active  life,  Mr.  Allen  had 
passed  about  half  his  time  at  Lindfield,  diffusing  happiness  and  doing 
good  to  those  about  him.  The  review  of  a  well-spent  life  gave  com- 
fort to  the  evening  of  his  days,  and  that  gospel  which  had  been  his 
rule  through  life  was  his  stay  in  death,  sustaining  his  mind  in  sere- 
nity and  peace. 

He  died  at  Lindfield  on  the  30th  of  December,  1843,  aged  73. 

The  thanks  of  the  Meeting  were  given  to  the  President  for  his 
Address,  with  a  request  that  he  would  allow  it  to  be  printed. 

The  Statutes  relating  to  the  election  of  Council  and  Officers  having 
been  read  by  the  Secretary,  and  Joseph  Smith  and  Samuel  Solly, 
Esqs.  having,  with  the  consent  of  the  Society,  been  nominated  Scru- 
tators in  examining  the  lists,  the  vote^  of  the  Fellows  present  were 
collected. 

Dr.  Roget,  on  the  part  of  the  Scrutatoi's,  reported  tiic^  following 
Noblemen  and  (ieiitlemeii  as  being  duly  elected  OHicrrs  and  Council 
for  the  ensuing  year,  viz. — 

President. — The  Marquis  of  Northampton. 
Treas^irer, — Sir  John  William  Lubbock,  Bart.,  M.A. 

Secretary      I  *^^'^***'  ^^'"^"^^  l^«?^t,  M.D. 

'I  Samuel  Hunter  Chrislie,  Ks<|.,  M.A. 

Foreign  Secretary, — John  Frederic  Daniell,  Esq.,  D.C.L. 
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Other  Memberi  of  the  CauntiL — John  Bostock,  M .D. ;  William 
BowmaD,  Esq. ;  Isanibard  Kingdom  Brunei,  Esq, ;  Rev.  William 
Buckland,  D.D.;  Sir  William  Burnett,  M.D.,  K.C.H.;  George  Dol- 
lond,  Esq.;  Very  Rev.  Dean  of  Ely;  Thomas  Graham,  Esq.,  M.A.; 
Roderick  Impey  Murchison,  Esq.;  Richard  Owen,  Esq.;  Sir  James 
Clark  Ross,  Capt  R.N. ;  John  Forbes  Royle,  M.D. ;  William  Shar- 
pey,  M.D. ;  John  Taylor,  Esq.;  Rev.  Robert  Walker,  M.A.;  Lord 
Wrottesley. 

The  thanks  of  the  Meeting  were  given  to  the  Scrutators  for  their 
trouble  in  examining  the  lists. 

The  following  is  the  statement  of  the  Receipts  and  Payments  of 
the  Society  during  the  preceding  year,  which  was  laid  on  the  table 
by  the  Treasurer : — 

Statement  of  the  Receipts  and  Payments  of  the  Royal  Society  between 

Nov.  29,  1843,  and  Nov.  29,  1844. 

RECEIPTS. 

£       s.    a. 

Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .   1994     7  1 

23  Weekly  Contributions,  at  one  shilling  ....      59  16     0 

236  Quarterly  Contributions  at  £1 966     0    0 

1025  16  0 

19  Admission  Fees 190     0  0 

1  Composition  for  Annual  Payments  at  £40 40     0  0 

5  Compositions  for  Annual  Payments  at  £60 300    0  0 

J.  Stevenson,  Esq.,  for  Donation  Fund 10  10  0 

One  year's  rent  of  lands  at  Acton :  due  at 

Michaelmas  1844 70     0     0 

New  land  marks 25     3     0 

8j  years'  Income  Tax 5     2     1 


30     5     1 


39  14  11 


One- fifth  of  the  clear  rent  of  an  estate  at  Lam- 
beth Hill,  from  the  Royal  College  of  Phy. 
sicians,  in  pursuance  of  Lady  Sadleir's  will : 
due  at  Midsummer  1844    3     0     0 


Dividends  on  Stock : — 

One  year's  dividend  on  £14,000  Reduced  3  per 

cent.  Annuities   420     0     0 

Less  Income  Tax    12     5     0 


407  15     0 


Half  year's  dividend  on  £1000  3  per  cent. 

Consols 15     0    0 

Less  Income  Tax   0     8     9 


14  11     3 


Carried  forward 4025  14     3 
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£     9,    d.    £      «.    d. 

Brought  forward 4025  14    3 

0«ic  year's  dmilend  on  346^/.  li.  \d.  Consols, 
the  profluce  of  tkie  sale  of  the  premises 

in  Coleman-strcet 103  11     2 

Less  Income  Tax    3    0    4 
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December  12,  1844'. 
The  MARQUIS  OF  NORTHAMPTON,  President,  In  the  Chair. 

^  On  the  Jaws  of  the  Tides  on  the  Coast  of  Ireland,  as  inferrfd 
from  an  extensive  series  of  observations  made  in  connexion  with  the 
Ordnance  Survey  of  Ireland."  By  George  Biddcll  Airy,  Esq.,  F.U.S., 
Astronomer  Royal. 

The  elaborate  investigations  of  which  the  results  are  communi- 
cated in  the  present  paper,  were  suggested  by  the  necessity  of 
adopting  some  standard  mean  height  of  the  sea,  as  a  line  of  refer- 
ence for  the  elevations  ascertained  in  the  operations  of  the  Ordnance 
Survey  of  Ireland.  Colonel  Colby,  R.E,  who  conducted  that  survey, 
had  with  this  view  determined  to  institute  a  series  of  observations 
on  the  height  of  the  water  in  different  staters  of  the  tide ;  and  con- 
ceiving that  these  observations  might  be  made  subservient  to  im- 
provement in  the  theory  of  the  tides,  requested  the  assistance  of  the 
author  in  laying  down  the  plan  of  observation  best  calculated  to 
effect  that  object  The  suggestions  which  were,  in  consequence, 
made  by  the  author  were  adopted  in  their  utmost  extent  by  Colonel 
Colby ;  and  the  collection  of  observations  was  placed  in  the  authors 
hands  in  the  winter  of  1842.  The  whole  number *of  observations 
exceeds  two  hundred  thousand  ;  and  they  derive  extraordinary  value 
from  the  circumstance  of  the  localities,  of  their  simultaneity,  their 
extensive  range,  and  the  uniformity  of  plan  on  which  they  were  con- 
ducted. Their  reduction  was  made  by  the  computers  at  the  Royal 
Observator)',  Greenwich,  under  the  superintendence  of  tho  author, 
and  with  the  authority  of  the  Lords  Commissioners  of  the  Treasury. 
The  nature  of  the  different  branches  of  the  inquiry  may  be  gathered 
from  the  titles  of  the  several  sections  into  which  the  paper  is  divided, 
and  which  are  as  follows  : — 

Section  I. — Account  of  the  stations,  levellings,  times  and  methods 
of  observation. 

Section  II. — Methods  of  extracting  from  the  observations  the 
times  of  high  and  low  water;  of*  supplying  deficient  times  and 
heights;  and  of  correcting  the  times  first  determined. 

Section  III. — Theory  of"  diurnal  tide  as  related  to  observations 
only;  and  deduction  of  the  principal  results  for  diurnal  tide  given 
immediately  by  these  observations. 

Section  IV. — Theory  of  diurnal  tide  as  referred  to  tho  actions  of 
the  sun  and  moon. 

Section  V. — Discussion  of  tho  height  of  apparent  mean  water,  as 
deduced  from  the  heights  of  high  and  low  water  only,  correetecl  for 
diurnal  tide  ;  with  reference  to  difference  of  station,  and  to  variations 
of  the  phase  of  the  moon,  and  of  the  declination  of  the  moon. 

Sectioh  VI. — Discussion  of  the  range  of  the  tide,  and  of  semi- 
menstrual  inequality  in  height,  apparent  proportion  of  solar  and 
lunar  effects  as  shown  by  heights,  and  age  of  tide  as  shown  by 
heights,  from  high  water  and  from  low  water. 

Section  VII. — Establishment  of  each  port,  and  progress  of  semi- 
diurnal tide  round  the  island. 
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Section  VIII. — Semimenstrual  inequality  in  time,  proportion  of 
solar  and  lunar  effects  as  shown  by  times,  and  apparent  age  of  tide 
as  shown  by  times,  from  high  water  and  from  low  water. 

Section  IX. — Formation  of  the  time  of  diurnal  high  water ;  pro- 
gress of  the  diurnal  tide- wave  round  the  island ;  comparison  of  its 
progress  and  range  with  those  of  the  semidiurnal  tide. 

Section  X. — Method  of  expressing  the  height  of  the  water  through- 
out every  individual  tide,  by  sines  and  cosines  of  arcs ;  and  expres- 
sions in  this  form  for  every  tide  in  the  whole  series  of  observationa, 
except  those  at  Courtown. 

Section  XI. — Discussion  of  the  height  of  mean  water  deduced  from 
the  analysis  of  individual  tides ;  with  reference  to  difference  of  sta- 
tion, and  to  variations  of  the  phase  of  the  moon,  and  of  the  declina- 
tion of  the  moon. 

Section  XII. — Discussion  of  range  of  tide,  or  coefficient  of  first 
arc,  in  the  analysis  of  individual  tides ;  and  of  semimenstrual  inequa- 
lity in  range,  apparent  proportion  of  solar  and  lunar  effects,  and  age 
of  tide  as  deduced  from  range. 

Section  XIII. — Establishment  of  each  port,  as  deduced  from  the 
time  of  maximum  of  the  first  periodical  term  in  the  analysis  of  indi- 
vidual tides. 

Section  XIV. — Semimenstrual  inequality  in  time,  proportion  of 
solar  and  lunar  effects  from  times,  and  apparent  age  of  tide  as  shown 
by  times,  deduced  from  the  time  of  maximum  of  the  first  periodical 
term. 

Section  XV. — Comparison  of  the  results  as  to  mean  height,  range, 
bcmimenstrual  inequality  in  height,  age  of  tide  obtained  from  height, 
establishment,  semimenstrual  inequality  in  time,  and  age  of  tide  ob- 
tained from  time,  deduced  from  high  and  low  waters  only,  in  Sec- 
tions v.,  VI.,  VII.,  VIII.,  with  those  deduced  from  the  analysis  of 
individual  tides  in  Sections  XL,  XII.,  XIII.,  XIV. 

Section  XVI. — Remarks  on  the  succeeding  terms  of  the  expres- 
sions for  individual  tides,  as  related  to  the  magnitude  of  the  tide,  to 
the  position  on  the  sea- coast,  to  tlie  position  on  the  river,  &c.;  com- 
parison with  the  terms  given  by  the  theory  of  waves ;  discussion  of 
the  quarto-diurnal  tides. 

Section  XVII. — Separate  discussion  of  the  tidal  observations  at 
Courtown. 

Section  XVIII. — Examination  into  the  question  of  tertio-diurual 
tide. 

January  16,  1845. 
SIR  JAMES  CLARK  ROSS,  V.P.,  in  the  Chair. 

*'  On  the  Liquefaction  and  Solidification  of  Bodies  generally  ex- 
isting as  Gases."     By  Michael  Faraday,  Esq.,  F.R.S.,  D.C.L.,  &c 

The  method  eqiployed  by  the  author  for  examining  the  capability 
of  gases  to  assume  the  liquid  or  solid  form,  consisted  in  combining 
the  condensing  powers  of  mechanical  compression  with  that  of  very 
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considerable  depreflsiom  of  temperature.  The  first  object  was  ob« 
tained  bj  the  successive  action  of  two  air-pumps ;  the  first  having  a 
piston  of  one  inch  in  diameter,  by  which  the  gas  to  be  condensed 
was  forced  into  the  cylinder  of  the  t^econd  pump,  the  diameter  of 
whose  pbton  was  only  half  an  inch.  The  tubes  into  which  the  air, 
thus  further  condensed,  was  made  to  pass,  were  of  green  bottle 
glass,  from  one-sixth  to  one-quarter  of  an  inch  in  external  diameter, 
and  had  a  curvature  at  one  portion  of  their  length  adapted  to  im- 
memion  in  a  cooling  mixture:  they  were  provided  with  suitable 
stop-cocks,  screws,  connecting  pieces,  and  terminal  caps,  all  very 
carefully  made,  and  rendered  sufficiently  air-tight  to  retain  their 
gaseous  contents  under  the  circumstances  of  the  experiments,  and 
when  they  were  sustaining  a  pressure  of  fifty  atmospheres,  as  ascer- 
tained by  mercurial  gauges  connected  with  the  apparatus.  Cold  was 
applied  to  the  curved  portions  of  the  tube  by  their  immersion  in  a 
iMith  of  Thilorier*s  mixture  of  solid  carbonic  acid  and  ether.  The 
d^ree  of  cold  thus  produced,  when  the  mixture  was  surrounded  by 
the  air,  estimated  by  an  alcohol  thennomctor,  was  a  temperature  of 
— 106^  Fahr.  But  on  placing  the  mixture  under  an  air-pump,  and 
removing  the  atmospheric  prea:$ure,  leaving  only  that  of  the  vapour 
of  carbonic  acid,  which  amounted  only  to  1-24-th  of  the  former,  (that 
is  to  the  pressure  of  a  column  of  1*2  inch  of  mercury,)  the  ther- 
mometer indicated  a  temperature  of  166°  below  zero  of  JPahrenheit's 
scale.  In  this  state,  the  ether  was  very  fluid ;  and  the  bath  could 
be  kept  in  good  order  for  a  quarter  of  an  hour  at  a  time. 

The  author  found  that  there  were  many  gases  which,  on  being  sub- 
jected to  cold  of  this  extreme  intensity,  condensed  into  liquids,  even 
without  a  greater  condensation  than  that  arising  from  the  ordinary  at- 
mospheric pressure,  and  that  they  could  then  be  preserved,  sealed  up 
in  glass  tubes,  in  this  liquid  state.  Such  was  the  case  with  chlorine, 
cyanogen,  ammonia,  sulphuretted  hydrogen,  arseniuretted  hydrogen, 
hydroiodic  acid,  hydrobroniic  acid,  carbonic  arid,  and  euchlorine. 
With  respect  to  some  other  gases,  such  as  nitric  oxide,  fluosilicon, 
and  olefiant  gas,  it  was  diiiicult  to  retain  them  for  any  length  of 
time  in  the  tubes,  in  consequence  uf  the  cliemical  action  they  exerted 
on  the  cements  used  in  the  joinings  of  caps  and  other  parts  of  the 
apparatus.  Hydroiodic  and  hydrobromic  acids  could  be  obtained 
either  in  the  solid  or  liquid  state.  Muriatic  acid  gas  did  not  freeze 
at  the  lowest  temperature  to  which  it  could  be  subjected.  Sulphu- 
rous acid  froze  into  transparent  and  colourless  crystaU,  of  greater 
specific  gravity  than  the  licjuid  out  of  which  they  were  formed. 
Sulphuretted  hydrogen  solidified  in  masses  of  confused  crystals  of  a 
white  colour,  at  a  temperature  of  —122^  Fahr.  Euchlorine  was 
easily  converted  from  the  gaseous  state  into  a  solid  crystalline  body, 
which,  by  a  slight  increase  of  temperature,  melted  into  an  orange- 
red  fluid.  Nitrous  oxide  was  obtained  solid  at  the  temperature  of 
the  carbonic  acid  bath  in  vacuo,  and  then  appeared  as  a  beautifully 
clear  and  colourless  crystalline  body.  The  author  conceives  that  in 
this  state  it  might,  in  certain  cases,  be  substituted  with  advantage 
for  carbonic  acid  in  frigorific  processes,  for  arriving  at  degrees  of 
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cold  far  below  those  hitherto  attained  by  the  eniployment  of  the 
latter  substance.  Ammonia  was  obtained  in  the  state  of  solid  white 
crystals,  and  retained  this  form  at  u  temperature  of  — 103^. 

The  following  liquids  could  not  be  made  to  freeze  at  —166^; 
namely,  chlorine,  ether,  alcohol,  sulphuret  of  carbon,  caoutchoucine, 
camphine,  and  rectified  oil  of  turpentine. 

The  following  gases  showed  no  signs  of  liquefaction  when  cooled 
by  the  carbonic  acid  bath,  even  when  subjected  to  great  pressure; 
namely, 

Hydrogen,  Oxygen,  at  a  pressure  of  ... .  27  atmospheres. 
Nitrogen  and  nitric  oxide  at  a  pressure  of  50  atmospheres. 

Carbonic  oxide  at  a  pressure  of 40  atmospheres. 

Coal-gas  at  a  pressure  of. 32  atmospheres. 


January  23,  18i5. 

SIR  JOHN  WILLIAM  LUBBOCK,  Bart,  V.P.  and  Treas.  in 

the  Chair. 

1 .  **  Observations  de  la  Declinaison  et  Intensity  Horizontales  M ag- 
n^tiques  observees  a  Milan  pendant  vingt-quatre  heures  cons^utives 
le  29  et  30  de  D6cembre  1 844."     Par  M.  Carlini. 

2.  '*  Remarks  having  reference  to  the  Earthquake  felt  in  Dcme- 
rara  on  the  morning  of  the  30th  of  August  1844."  By  Daniel  Blair, 
Esq.,  Colonial  Surgeon  of  British  Guiana.  Communicated  by  the 
Right  Honourable  Lord  Stanley. 

The  earthquake  here  described  commenced  at  twenty-seven  mi- 
nutes past  three  o'clock,  a.m.  on  the  30th  of  August,  and  continued 
during  two  or  three  minutes.  It  appeared  to  be  composed  of  two 
waves  or  pulsations  quickly  succeeding  each  other,  and  producing 
g}'ratory  movements  of  the  earth.  Though  the  alarm  it  occasioned 
was  very  great,  no  serious  damage  seems  to  have  resulted  from  it. 

3.  "An  Account  of  the  artificial  formation  of  a  Vegeto-alkali." 
By  George  Fownes,  Esq.,  Chemical  Lecturer  in  the  Medical  School 
of  the  Middlesex  Hospital.  Communicated  by  Thomas  Graham, 
Esq.,  F.R.S.,  Professor  of  Chemistry  in  University  College. 

The  substance  which  is  the  subject  of  investigation  in  this  paper 
is  a  volatile  oil,  obtained  by  distillation  frum  a  mixture  of  bran,  sul- 
phuric acid  and  water,  and  is  designated  by  the  author  by  the  name 
of  furfuroL  Its  chemical  composition  is  expressed  by  the  formula 
(jis  H'iQ6^  and  its  properties  are  the  following: — When  free  from 
water  and  freshly  rectified,  it  is  nearly  colourless;  but  after  a  few 
hours,  it  acquires  a  brownish  tint,  which  eventually  deepens  almost 
to  blackness.  When  in  contact  with  water,  or  when  not  properly 
rendered  anhydrous,  it  is  less  subject  to  change,  and  merely  assumes 
a  yellow  colour.  Its  odour  resembles  that  of  a  mixture  of  bitter 
almond  oil  and  oil  of  cassia,  but  has  leas  fragrance*    IXa  specific 
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gravity  at  60^  Fahr.  is  M68;  it  boils  at  323''  Fahr.,  and  distils  at 
that  temperature  without  alteration.  It  dissolves  to  a  large  extent 
in  cold  water  and  also  in  alcohol.  Its  solution  in  concentrated  sul- 
phuric acid  has  a  magnificent  purple  colour,  and  is  decomposed  by 
water.  Nitric  acid,  with  the  aid  of  heat,  attacks  the  oil  with  pro- 
digious violence,  evolving  copious  red  Fumes,  and  generating  oxalic 
acid,  which  appears  to  be  the  only  product.  It  dissolves  in  a  solu- 
tion of  caustic  potash,  forming  a  deep  brown  liquid,  from  which 
acids  precipitate  a  resinous  matter.  With  a  slight  heat,  it  explodes 
when  acted  upon  by  metallic  potassium. 

When  placed  in  contact  with  5  or  6  times  its  bulk  of  Liquor  am' 
numuBf  it  is  gradually  converted  into  a  solid,  yellowish -white,  and 
somewhat  crystalline  mass,  which  is  very  bulky,  perfectly  soluble  in 
cold  water,  and  ru  ily  obtained  in  a  state  of  dryness  under  a  vacuum. 
The  formula  expressing  the  chemical  constitution  of  this  substance, 
or  of  furfuroamidef  as  the  author  calls  it,  is  C'^  H^  N  O^,  and  it  is 
classed  by  him  with  the  amides.  The  oil  itself  appears  to  be  identical 
with  the  substance  described  by  Dr.  Stenhouse  under  the  name  of 
artificial  ail  of  ants.  Another  substance,  isomeric  with  the  amidest 
and  of  which  the  formula  is  C'^H^^N'^O^  was  obtained  by  the 
author,  and  termed  by  him  furf urine,  and  found  to  have  the  proper- 
ties of  a  vegeto-alkali,  and  to  form  saline  compounds  with  various 
acids. 

Februarj'  6,  1 845. 

SIR  JOHN  WILLIAM  LUBBOCK,  Bart.,  V.P.  and  Treas".  in 

the  Chair. 

'*  On  a  new  Bleaching  Principle  produced  by  the  slow  Combustion 
of  -^ther  in  Atmospheric  Air,  and  by  the  rapid  Combustion  of 
Bodies  in  a  Jet  of  Hydrogen  Gas."  By  C.  F.  Schcenbein,  Professor 
of  Chemistry  in  the  University  of  Basle,  &c.  Communicated  in  a 
letter  to  Michael  Faraday,  Esq.,  F.R.S.,  &c. 

The  author,  having  observed  that  a  peculiar  principle,  in  many 
respects  similar  to  chlorine,  was  developed  during  the  slow  combus- 
tion of  phosphorus  in  the  atmosphere,  was  led  to  inquire  into  the 
product  of  the  slow  combustion  of  the  vapour  of  oether  mixed  with 
atmospheric  air.  He  find:*,  that  besides  well-known  compounds,  such 
as  aldehydic,  formic  and  acetic  acids,  there  is  evolved  a  principle 
hitherto  unnoticed,  which  possesses  oxidizing  and  bleaching  proper- 
ties in  an  eminent  degree.  It  decomposes  indigo,  iodide  of  potas- 
sium, and  hydroiodic  acid,  and  also,  though  more  slowly,  bromide 
of  potassium.  When  in  contact  with  water,  it  converts  iodine  into 
iodic  acid,  and  sulphurous  into  sulphuric  acid,  changes  the  yellow 
ferro-cyanide  of  potassium  into  the  red,  and  the  white  cyanide  of  iron 
into  the  blue;  it  transforms  the  ssAU  of  protoxide  of  iron  into  those 
of  the  peroxide ;  and  it  discharges  the  colours  produced  by  sulphuret 
of  lead.  The  author  points  out  the  similarity  between  the  action  of 
this  substance,  in  these  instances,  and  that  of  chlorine  and  of  ozone. 

Analogous  results  were  obtained  from  the  combustion  of  a  jet  of 
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hydrogen  gas  in  atmonpheric  air,  and  even,  under  fxirticular  circum- 
stances,  from  the  flame  of  a  common  candle,  and  also  from  varioas 
other  inflammable  bodies  when  burning  under  certain  conditions. 
The  author  is  hence  led  to  the  conclusion  that  this  peculiar  oxidizing 
and  bleaching  principle  is  produced  in  all  cases  of  rapid  combustion 
taking  place  in  atmospheric  air,  and  that  its  production  is  therefore 
independent  of  the  nature  of  the  substance  which  is  burnt. 


**  On  the  Structure  and  Development  of  the  Bloo<l« — First 
The  development  of  the  Blood-Corpuscle  in  Insects  and  other  Io« 
vertebrata,  and  its  comparison  with  that  of  Man  and  the  Vertebrata.'* 
By  George  Newport,  Esq.,  F.R.C.S^  President  of  the  Entomological 
Society,  &c.     Communicated  by  P.  M.  Roget,  M.D^  Sec.  R.S. 

The  author  commences  his  paper  by  remarking,  that  he  was  led 
to  the  present  inquiry  by  some  curious  facts  relating  to  the  blood  of 
insects,  which  attracted  his  notice  while  engaged  on  the  last  paper 
he  presented  to  the  Royal  Society,  on  the  reproduction  of  lost  parts 
in  insects  and  myriapoda.  Some  of  these  facts  he  is  desirous  of 
making  known  at  once  to  the  Society,  preparatory  to  his  offering 
them  more  extended  researches  on  the  blood  of  the  invertebrata,  and 
itH  comparison  with  that  of  the  higher  animals. 

The  chief  purpose  of  the  author  in  the  present  paper,  is  to  show 
tlic  analogy  which  exists  between  the  different  corpuscles  in  the 
blood  of  insects  and  of  the  vertebrata,  to  trace  the  changes  which 
the  former  undergo  as  compared  with  those  of  the  latter,  and  to 
show  that  in  development  and  function  they  are  analogous  to  secre- 
ting cells. 

In  pursuance  of  this  object,  he  premises  a  brief  notice  of  what 
little  was  already  known  respecting  the  corpuscle  in  the  articulata, 
and  of  the  different  descriptions  given  of  it  by  Cams,  Spence,  Wag- 
ner, Bowerbank,  Edwards,  Baly  and  some  later  observers,  all  of 
whom  have  described  it  differently,  one  only,  Mr.  Bowerbank*  ha- 
ving correctly  indicated  its  form. 

He  then  proceeds  to  state,  that  while  engaged  on  other  observa- 
tions in  June  last,  he  found  that  the  oat-shaped  corpuscles,  which  are 
so  abundant  in  the  caterpillar  state  of  the  insect,  almost  entirely  dis- 
appear before  the  insect  has  arrived  at  the  perfect,  or  butterfly  state, 
in  which,  a  few  days  after  the  insect  is  fully  developed,  scarciiely  a 
single  oat-shaped  corpuscle  is  to  be  found ;  but  in  the  place  of  these, 
there  arc  numerous  very  minute  rounded  bodies,  spherules,  and  also 
many  flattened,  obtusely  oval  or  barrel-shaped,  double  concave  discs. 
Both  these  forms  of  corpuscle  have  molecular  movements,  which  are 
most  energetic  in  the  spherules. 

He  next  makes  some  general  observations  on  the  composition  of  the 
blood  of  the  invertebrata,  and  calls  in  question  the  accuracy  of  Pro- 
fessor Wagncr*s  view  in  regarding  the  blood  of  these  animals  as  ana^ 
logons  only  to  the  chyle  of  the  vertebrata,  at  the  same  time  stating 
his  belief  that  it  is  not  only  analogous 4o  true  blood,  but  that  it  un« 
dergoes  a  continued  succession  of  changes  through,  the  agency  of 
the  corpuficlef.    These  minute  bodies  first  derive  nourishmient  and 
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and  afterwards,  when  they  have  become  fully  developed,  undergo 
dissolution,  and  help  to  supply  the  waste  of  the  fluid  that  has  been 
expended  on  the  nourishment  of  the  different  structures,  leaving 
other  little  bodies,  which  also  undergo  development,  to  assist  in  the 
further  elaboration  of  thb  fluid.  He  states  also,  that  the  develop- 
ment of  these  latter  bodies  appeal's  to  have  a  certain  relation  to  the 
type  of  each  particular  class  of  animals ;  and  remarks  that  in  the 
vertebrata  the  size  of  the  corpuscle  is  perhaps  in  a  ratio  inverse  to 
that  of  the  activity  and  extent  of  the  function  of  respiration. 

The  author  states  that  he  has  been  led  to  these  views,  which  ap- 
pear to  him  to  apply  to  animals  generally,  by  an  examination  of  the 
corpuscles,  and  by  watching  the  changes  which  take  place  in  the 
blood  in  lepidopterous  insects ;  and  he  points  out  their  accordance 
with  those  of  Wagner,  Henle,  and  Wharton  Jones,  with  regard  to 
the  function  of  the  corpuscles ;  but  proposes  to  give  the  details  on 
which  his  own  view  respecting  the  size  of  the  corpuscle  is  founded 
on  a  future  occasion. 

He  then  enters  more  particularly  on  the  consideration  of  the  forms 
of  corpuscle  in  the  blood  in  the  Articulate,  which  he  marks  as  four; 
although,  he  observes,  they  are  in  reality  only  so  many  stages  of 
development  of  one  ultimate  structure.  These  forms  are, — first,  the 
moleculeSt  which  he  regards  as  comparable  to  the  molecules  ol^servcd 
in  the  chyle  of  Vertebrata  by  Mr.  Gulliver;  secondly,  the  nucleated 
or  ocU'Shaped  corpuscle^  which  he  believes  with  Wagner  are  analo- 
gous to  the  white,  or  chyle  corpuscles  of  Vertebrata ;  thirdly,  the 
spheruleSy  or  minute  rounded  bodies  developed  from  the  oat-shaped 
corpuscle,  and  which  he  believes  are  analogous  to  the  free  nucleoli 
of  Valentin,  and  probably  to  the  very  minute  white,  opake  granules 
constantly  ol)served  in  the  blood  of  vertebrata ;  and  lastly,  ihediscs^ 
which  are  further  developments  of  tlie  spherules,  and  analogous  to 
the  true  red  blood-discs  of  the  higher  animals,  and  which,  as  he 
statf^ji  in  a  subsequent  part  of  his  paper,  in  his  examination  of  the 
blood  of  the  human  fcetus,  he  believes  that  he  has  also  traced  from 
the  white,  opake  granules  or  spherules. 

The  author  then  proceeds  to  describe  these  forms  of  the  corpuscle 
in  insects  more  minutely,  and  enters  into  considerable  detail  with 
reference  to  the  oat-shaped  corpuscle,  tracing  it  from  its  earliest 
distinct  form,  before  any  nucleus  is  perceptible  in  it;  and  shows  that 
the  nucleoli  which  constitute  this  body  arc  gradually  increased  in 
number,  until  the  corpuscle  has  attained  its  full  size,  when  it  first 
changes  its  form  and  becomes  shorter,  then  rounded,  and  afterwards 
entirely  breaks  up  and  liberates  the  nucleoli  that  have  been  deve- 
loped within  it.  This  change  of  form  he  shows  always  takes  place 
very  rapidly  in  all  the  oat-shaped  corpuscles,  large  and  small,  when 
out  of  the  body,  and  to  this  circumstance  he  attributes  the  diversity 
in  the  descriptions  that  have  been  given  by  various  observers  of  the 
form  of  the  corpuscle.  He  shows  also,  that,  with  reference  to  the 
function  of  this  body,  the  corpuscles  are  usually  found  in  greatest 
number  during  the  act  of  breaking  up,  immediately  before  the  larva 
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is  preparing  to  change  its  skin,  at  which  time  the  blood  is  extremely 
coagulable ;  and  that  there  are  fewest  oorpascles,  or  that  there  is  the 
greatest  number  of  small  corpuscles  of  this  kind,  soon  after  the  cater- 
pillar has  again  begun  to  feed.  When  the  insect  has  assumed  the 
pupa  state,  nearly  the  whole  of  these  corpuscles  are  broken  up.  The 
greatest  abundance  of  them  is  found  in  the  act  of  changing  on  the 
third  or  fourth  day  uf  the  pupa,  after  which  the  number  of  these 
corpuscles  is  gradually  lessened,  until,  when  the  insect  has  entered 
the  perfect  state,  very  few  remain.  When  the  change  to  the  perfect 
insect  occurs,  there  is  another  opportunity  of  watching  the  function 
of  this  corpuscle.  When  the  wings  are  being  expanded  and  still 
soft,  a  few  oat-shaped  corpuscles  circulate  through  them ;  but  as  the 
wings  become  consolidated,  these  corpuscles  appear  to  be  arrested, 
and  break  down  in  the  circulatory  passages,  supplying  directly  the 
material  for  the  consolidation  of  these  structures ;  as  appears  from 
the  entire  arrest  of  circulation  in  these  parts,  and  from  the  granular 
remains  of  the  corpuscles  which  may  be  seen  by  transmitted  light  in 
a  wing  completely  denuded  of  its  scales  on  the  upper  and  under  sur- 
faces. The  spherules  and  discs  of  the  perfect  lepidopterous  insect 
are  then  noticed ;  and  some  peculiar  clavate  or  fiddle-shaped  bodies, 
which  appear  to  be  the  transition  forms  between  spherules  and  discs, 
are  pointed  out  as  occurring  in  the  blood  of  one  of  the  night  moths, 
Xyiophasia  polyotkm.^  and  also  in  the  butterfly  soon  after  it  has  left 
the  pupa  state.  These  facts  are  regarded  as  proofs,  derived  from 
direct  observation,  of  the  function  of  the  corpuscle,  and  of  its  ana- 
logy, both  in  function  and  development,  to  the  secreting  cells  of 
glands. 

In  the  second  division  of  his  paper,  the  author  draws  some  com- 
parisons between  the  blood-corpuscles  of  insects  and  the  vertebrata, 
and  gives  the  details  of  a  series  of  observations  on  the  blood  of  a 
human  foetus  that  was  bom  alive  at  the  end  of  the  sixth  month. 
He  examined  the  blood  of  the  parent,  and  of  the  placenta,  and  also 
of  different  parts  of  the  body  of  the  foetus  a  few  hours  after  death, 
and  found  in  general  that  the  blood  of  the  parent  contained  a  very 
large  quantity  of  white  chyle  corpuscles,  and  was  extremely  coagu- 
lable :  the  blood  of  the  placenta  contained,  beside  an  abundance  of 
chyle  corpuscles,  red  blood-discs  of  extremely  variable  sizes,  the 
largest  being  one-third  or  one-fourth  larger  than  those  of  the 
mother,  and  the  smallest  scarcely  more  than  one-fourth  as  large  as 
the  largest  There  were  also  an  immense  abundance  of  molecules 
and  nucleoli,  from  which  latter  the  red  blood-discs  appeared  to  be 
developed.  The  blood  of  the  vein  and  lungs  presented  a  similar  ir- 
regular condition  as  to  size  of  the  corpuscles,  while  that  of  the  left 
auricle  of  the  heart,  aorta  and  arteries  of  the  cord  was  more  uniform 
in  its  character.  From  these  observations  the  author  concludes, 
that  the  blood  of  the  vertebrata  is  analogous  in  its  mode  of  develop- 
ment to  that  of  the  insects  and  other  invertebrata,  and  that  the  red 
blood-discs  are  the  ultimate  developments  of  the  opake  white  gra- 
nules or  nucleoli  of  the  blood. 

Drawings  illustrating  the  subjects  accompany  the  paper. 
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February  IS,  1846. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

'Afiflpfwra,  No.  1.  "On  a  case  of  Superficial  Colour  presented 
by  a  Homogeneous  Liquid  internally  colourless.*'  By  Sir  John  Fre- 
derick William  Herschel,  Bart.,  F.RJS.,  &c. 

The  author  observed  that  a  solution  of  sulphate  of  quinine  in  tar- 
taric acid,  largely  diluted,  although  perfectly  transparent  and  colour- 
less when  held  between  the  eye  and  the  lights  or  a  white  object, 
yet  exhibits  in  certain  aspects,  and  under  certain  incidences  of  the 
light,  an  extremely  vivid  and  beautiful  celestial  blue  colour,  appa- 
rently resulting  from  the  action  of  the  strata  which  the  light  first  pe- 
netrates on  entering  the  liquid ;  and  which,  if  not  strictly  sujierficial, 
at  least  exert  their  peculiar  power  of  analysing  the  incident  rays,  and 
dispersing  those  producing  the  observed  tint,  only  through  a  very 
small  depth  within  the  medium.  The  thinnest  film  of  the  liquid 
seems  quite  as  effective  in  producing  this  superficial  colour  as  a  con- 
siderable thickness. 


February  20,  1845. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

<*  Additional  Remarks  respecting  the  Condensation  of  Gases.'*  By 
Michael  Faraday,  Esq.,  F.Il.S.  &c. 

The  author,  suspecting  the  presence  of  nitrogen  in  the  nitrous 
oxide  on  which  he  had  operated,  repeated  his  experiments  with  this 
gas,  very  carefuUy  prepared  from  pure  nitrate  of  ammonia,  but  the 
results  still  indicated  the  presence  of  a  more  volatile  gas  mixed  with 
another  less  volatile.  He  found  that  olefiant  gas  is  readily  soluble 
in  strong  alcohol,  SBtlier,  oil  of  turpentine,  and  other  bodies  of  the 
same  kind ;  and  that,  like  the  former  gas,  it  seems  to  be  of  a  com- 
pound nature.  His  experiments  confirm  the  prevalence  of  the  law 
that  the  force  of  vapour  increases  in  a  geometrical  ratio  for  equal 
increments  of  heat,  commencing  at  a  given  amount  of  pressure.  The 
more  volatile  a  body  is,  the  more  I'apidly  does  the  force  of  its  vapour 
increase  by  an  augmentation  of  temperature,  the  increase  of  elasti- 
city being  directly  as  the  volatility  of  the  substance.  By  further  and 
more  accurate  investigation,  a  general  law  may  be  established  for 
deducing,  from  only  a  single  observation  of  the  force  of  any  given 
vapour  in  contact  with  its  fluid,  its  elasticity  at  any  other  tempera- 
ture. 

Postscript  to  the  Paper  by  Sir  John  F.  VV.  Herschel,  Bart.,  F.R.S., 
read  at  the  last  meeting. 

The  author  found  that  neither  cinchonine  nor  salicine,  in  a  state 
of  great  purity,  possessed,  in  the  smallest  appreciable  degree,  the 
optical  property  which  he  has  shown  to  belong  to  quinine. 
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Febroary  27, 1845. 

SIR  JOHN  WILLIAM  LUBBOCK,  Bart^  V.P.  aod  Tr^as.  in 

the  Chair. 

**  An  Account  of  Compact  Aluminum."  By  Professor  F.  Wohler 
of  Gottingeu,  in  a  Letter  to  Thomas  Graham,  Esq.  Communicated 
by  Thomas  Graham,  Esq.,  F.R.S. 

The  author  has  lately  found,  contrary  to  the  results  of  his  former 
researches  on  aluminum  made  eighteen  years  ago,  that  this  metal  is 
readily  fusible,  and  that  in  its  reduction  from  the  chloride  of  alu- 
minum by  means  of  potassium,  it  presents  itself  in  the  form  of  fused 
globules,  generally  so  small  that  their  shape  is  not  distinguishable 
under  the  microscope,  although  occasionally  they  are  met  with 
having  a  sensible  diameter.  He  effects  the  reduction  at  once  in  a 
clay  crucible,  the  bottom  of  which  he  covers  with  pellets  of  pure 
potassium,  and  places  upon  these  the  chloride  of  ammonium,  covering 
the  whole  with  chloride  of  potassium  in  powder.  The  crucible  being 
then  closed  up,  and  heated  in  a  coal  fire,  the  reduction  is  instantly 
effected. 

Fused  aluminum  has  the  colour  and  lustre  of  polished  tin ;  it  con- 
tinues perfectly  white  in  the  air ;  it  is  fully  malleable,  and  the  glo- 
bules may  be  beaten  out  into  the  thinnest  plates  without  cracking 
at  the  edges.  It  is  entirely  unmagnetic.  In  other  respects  the 
metal  in  this  compact  state  has  the  properties  which  the  author  for- 
merly ascribed  to  it. 

March  6th,  1845. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

**  Essays  on  Hygrometry  and  Barometry/'  By  Captain  Shortrede, 
F.R.A.S.,  First  Assistant  in  the  Greneral  Trigonometrical  Survey  of 
India.    Communicated  by  Lieut-Col.  W.  H.  Sykes,  F.R.S. 

This  paper  commences  with  an  account  of  the  various  investiga- 
tions of  the  author  on  subjects  relating  to  the  elasticity  of  aqueous 
vapour  at  different  temperatures  and  under  different  circumstances. 
He  first  discusses  the  tables  given  by  different  experimentalists  o^ 
the  force  of  vapour  at  various  temperatures,  and  endeavours  to  de- 
duce an  analytical  formula  giving  tlie  nearest  approximation  to  the 
results  recorded.  He  then  proceeds  to  the  consideration  of  what  he 
terms  "  the  moist  bulb  problem,"  or  the  point  of  maximum  depres- 
sion attained  by  a  thermometer  with  a  moistened  bulb  exposed  to 
evaporation  in  air:  he  deduces  formulae  which  he  compares  with  the 
results  of  actual  observation,  and  points  out  the  probable  sources  of 
error  in  the  cases  in  which  he  finds  disagreements  between  them. 
In  the  miscellaneous  remarks  which  form  the  next  section  of  the 
paper,  the  author  states  his  reasons  for  dissenting  altogether  from 
the  views  taken  by  Dalton  of  the  constitution  of  mixed  gases,  or  of 
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mixtures  of  aqueous  vapour  with  any  of  the  gases,  according  to 
which,  each  gaseous  body  is  uniformly  diffused  throughout  the 
whole  space,  its  particles  repelling  those  of  its  own  kind,  but  exert- 
ing no  pressure  on  the  particles  of  any  other  kind.  He  considers 
the  fact  that  a  given  portion  of  air  has  its  volume  expanded  by  the 
addition  of  aqueous  vapour,  as  being  of  itself  a  sufficient  refutation 
of  that  theory.  The  author  then  takes  occasion  to  discuss  the  ques- 
tion, whether  aqueous  vapour  exists  in  the  atmosphere  in  the  state 
of  mechanical  mixture  or  of  chemical  solution,  and  argues  in  favour 
of  the  latter  view  of  the  subject 

In  the  concluding  section,  the  author  enters  at  large  into  the  in- 
vestigation of  the  method  of  ascertaining  heights  by  barometric  ob- 
servations, and  gives  various  tables  to  be  used  for  that  purpose. 


April  3,  1845. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

*Afiop^*»ra,  No.  2.  "  On  the  Epipolic  Dispersion  of  Light ;  being 
a  Supplement  to  a  paper  entitled  *  On  a  case  of  Superficial  Colour 
presented  by  a  Homogeneous  Liquid  internally  colourless.' "  By  Sir 
John  Frederick  William  Herschel,  Bart,  F.R.S.  &c. 

The  author  inquires  whether  the  peculiar  coloured  dispersion  of 
white  light  intromitted  into  a  solution  of  sulphate  of  quinine,  is  the 
result  of  an  analysis  of  the  incident  light  into  two  distinct  species, 
or  merely  of  a  simple  subdivision  analogous  to  that  which  takes 
place  in  partial  reflexion,  as  exemplified  in  the  colours  of  thin  plates. 
He  endeavours  to  ascertain  the  laws  which  regulate  this  singular 
mode  of  dispersion,  which  for  brevity  he  terms  epipolic,  on  account 
of  the  proximity  of  the  seat  of  dispersion  to  the  intromitting  surface 
of  the  fluid.  It  might  have  been  expected  that  by  passing  the  same 
incident  beam  successively  through  many  such  dispersive  surfaces, 
the  whole  of  the  blue  rays  would  at  length  be  separated  from  it,  and 
an  orange,  or  red  residual  beam  be  left :  but  the  author  establishes, 
by  numerous  experiments,  the  general  fact,  that  an  epipolical  beam 
of  ligJUy  meaning  thereby  a  beam  which  has  been  once  transmitted 
through  a  quiniferous  solution,  and  undergone  its  dispersing  action, 
is  incapable  of  farther  undergoing  epipolic  dispersion. 

There  were  only  tM'o  liquids,  out  of  all  those  examined  by  the 
author,  namely  oil  of  turpentine  and  pyroxylic  spirit,  which,  when 
interposed  in  the  incident  beam,  act  like  the  solutions  of  quinine  in 
preventing  the  formation  of  the  blue  film :  and  the  only  solid  in 
which  the  author  discovered  a  similar  power  of  epipolic  dispersion, 
is  the  green  fluor  of  Aljton  Moor,  and  which  by  this  action  exhibits 
at  its  surface  a  fine  deep  blue  colour. 
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April  17,  1846. 

Sir  JAMES  CLARK  ROSS,  V.P.,  in  the  Chair. 

"  Description  of  a  Self-registering  Thermometer.*'  By  Mr.  Mans- 
field Harrison.    Conmiunicated  by  James  Alderson,  M.D.,  F.R.S. 

The  instrument  here  described  is  composed  of  two  parallel  bars, 
the  one  of  iron  and  the  other  of  copper,  united  at  their  lower  end, 
and  registering  their  differences  of  expansion  by  heat,  by  means  of 
a  series  of  multiplying  levers,  carrying  a  pencil  which  is  made  to 
press  on  paper  wound  round  a  cylinder  moved  by  clock-work. 

**  On  the  Viscous  Theory  of  Glacier  Motion.  Part  I.  containing 
Experiments  on  the  Flow  of  Plastic  Bodies,  and  Observations  on  the 
Phenomena  of  Lava  Streams.**  By  James  D.  Forbes,  Esq.,  F.R.S. 
Lond.  and  Edin.,  Corresponding  Member  of  the  Institute  of  France, 
and  Professor  of  Natural  Philosophy  in  the  University  of  Eklin- 
burgh. 

The  author  adduces  some  new  experiments  in  confirmation  of  his 
theory  of  the  nature  and  causes  of  the  motion  of  glaciers,  and  which 
present  an  analogy  with  the  phenomena  exhibited  by  the  flow  of 
masses  of  semifluid  or  viscous  matter  contained  in  a  narrow  channel, 
along  which  they  move  by  the  force  of  gravity ;  and  also  with  the 
ripple  marks  on  the  surface  of  a  stream  of  water  when  its  course  is 
impeded  bv  obstacles.  These  latter  phenomena,  he  remarks,  were 
noticed  and  accurately  described  by  Leonardo  da  Vinci.  Analogies 
of  a  still  more  striking  nature  are  presented  by  the  appearance  of 
streams  of  lava  in  their  flow  from  volcanos  and  in  the  prt^^ress  of 
their  descent,  which  -illustrate  a  great  number  of  the  phenomena  of 
glacier  motion,  and  corroborate  the  views  of  the  author  as  to  their 
nature  and  as  to  the  laws  they  obey.  Various  quotations  are  given 
from  authors  who  have  been  struck  with  this  analogy,  and  who  have 
pointed  it  out  more  or  less  circumstantially  in  the  narratives  of  their 
travels  in  the  neighbourhood  of  Etna  and  Vesuvius ;  to  which  the 
author  adds  some  of  his  own  observations  on  the  lava  from  these 
mountains,  which  throw  further  light  on  the  subject 
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May  22,  1845. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  Memoir  on  the  Rotation  of  Crops,  and  on  the  Quantity  of  In- 
organic Matters  abstracted  from  the  Soil  by  various  plants  under 
different  circumstances."  By  Charles  G.  B.  Daubeny,  M.D.,  F.R.S., 
Professor  of  Rural  Economy,  &c.  in  the  University  of  Oxford. 

The  author  was  first  led  to  undertake  the  researches  of  which  an 
account  is  given  in  the  present  memoir,  by  the  expectation  of  verify- 
ing the  theory  of  De  Candolle,  in  which  the  deterioration  experienced 
by  most  crops  on  their  repetition  was  attributed  to  the  deleterious 
influence  of  their  root- excretions.  For  this  purpose  he  set  apart, 
ten  years  ago,  a  number  of  plots  of  ground  in  the  Botanic  Garden 
at  Oxford^  uniform  as  to  quality  and  richness,  one-half  of  which 
was  planted  each  year,  up  to  the  present  time,  with  the  same  species 
of  crop,  and  the  other  half  with  the  same  kinds,  succeeding  each 
other  in  such  a  manner  that  no  one  plot  should  receive  the  same 
crop  twice  during  the  time  of  the  continuance  of  the  experiments, 
or  at  least  not  within  a  short  period  of  one  another.  The  difference 
in  the  produce  obtained  in  the  two  crops,  under  these  circumstances, 
would,  the  author  conceived,  represent  the  degree  of  influence 
ascribable  to  the  root-excretions. 

The  results  obtained  during  the  first  few  years  from  these  experi- 
ments, as  well  as  from  the  researches  which  had,  in  the  mean  time, 
been  conmiunicated  to  the  world  by  M.  Braconnot  and  others  on 
the  same  subject,  led  him  in  a  great  measure  to  abandon  this  theory, 
and  to  seek  for  some  other  mode  of  explaining  the  falling-off  of  crops 
on  repetition.  In  order  to  clear  up  the  matter,  he  determined  to 
ascertain,  for  a  series  of  years,  not  only  the  amount  of  crop  which 
would  be  obtained  from  each  of  the  plants  tried  under  these  two 
systems,  but  also  the  quantity  of  inorganic  matters  extracted  in  each 
case  from  the  soil,  and  the  chemical  constitution  of  the  latter,  wliich 
had  fumbhed  these  ingredients.  The  chemical  examination  of  the 
crops,  however,  on  account  of  the  labour  it  involved,  was  confined 
to  six  out  of  the  number  of  the  plants  cultivated ;  and  of  these,  tlirce 


552 

sa»iiplcs  were  analysed  ;  the  first  Ueing  the  permanent  one,  viz.  that 
cultivated  for  nine  or  ten  successive  years  in  the  same  plot  of 
ground ;  the  second,  the  shifting  one,  obtained  from  a  plot  which 
had  borne  different  crops  in  the  preceding  years ;  and  the  third,  the 
standard,  derived  from  a  sample  of  average  quality,  grown  under 
natural  circumstances,  either  in  the  Botanic  Garden  itself,  or  in  the 
neighbourhood  of  Oxford.  These  analyses  were  performed  by  Mr. 
Way  formerly  assistant  to  Professor  Graham,  of  University  College, 
London,  and  now  attached  to  the  Agricultural  College  near  Ciren- 
cester. 

The  examination  of  the  soib  was  carried  on  in  two  ways ;  the 
first,  with  the  view  of  estimating  the  entire  amount  of  their  avail- 
able ingredients ;  and  the  second,  with  that  of  ascertaining  the  quan- 
tity in  a  state  to  be  taken  up  at  once  by  plants,  the  available  ingre- 
dients beinsT  those  which  are  soluble  in  muriatic  acid ;  the  active 
ones,  those  which  are  taken  up  by  water  impregnated  with  carbonic 
acid  gas.  This  portion  of  the  investigation  was  conducted  in  part 
by  the  author,  and  in  part  by  Mr.  Way,  and  has  reference  to  three 
subjects ;  first,  to  the  amount  of  produce  obtained  from  the  deficient 
crops ;  secondly,  to  their  chemical  constitution ;  and  thirdly,  to  the 
nature  of  the  soil  in  which  the  crops  were  severally  grown. 

The  plants  experimented  upon  were  spurge,  potatoes,  barley,  tur- 
nips, hemp,  flax,  beans,  tobacco,  poppies,  buckwheat,  clover,  oats, 
beet,  mint,  endive,  and  parsley.  The  only  crop  which  seemed  to 
show  the  influence  of  root-excretions  was  Euphorbia  LtithyrxBy  which 
would  not  grow  in  the  same  ground  three  years  successively,  al- 
though the  soil  was  found  afterwards  fitted  for  rearing  several  other 
species  of  plants.  In  the  remaining  cases,  there  was  in  general  a 
marked  diflerence  between  the  permanent  and  the  shifting  crop,  to 
the  disadvantage  of  the  former;  and  where  exceptions  occurred  to 
this  rule,  they  seemed  capable  of  being  accounted  for  by  accidental 
causes.  The  amount  of  each  year*s  crop  is  given  in  a  tabular  form, 
and  their  differences  illustrated  by  diagrams  showing  the  relation 
between  the  two  crops  of  each  vegetable. 

The  second  part  of  the  memoir  commences  with  an  account  of  the 
method  of  analysis  pursued  by  the  author  for  determining  the  nature 
and  proportions  of  the  ingredients  present  in  the  ashes  of  the  crops 
submitted  to  examination.  This  method  was,  in  general,  similar  tu 
that  recommended  by  Will  and  Fresenius  in  their  paper  published 
in  the  ^Philosophical  Magazine,*  No.  169;  but  in  determining  the 
amount  of  phosphoric  acid,  the  following  mode  was  adopted  in  pre- 
ference to  the  one  therein  given. 

As  the  phosphoric  acid  would  seize  upon  the  iron  in  preference 
to  any  other  base,  the  amount  of  peroxide  of  iron  pres«rnt  in  the  ash 
was  first  determined  by  precipitating  it  from  a  muriatic  solution  by 
means  of  acetate  of  ammonia.  The  weight  of  the  precipitate  gives 
that  of  phosphate  of  iron,  from  which  that  of  the  peroxide  of  iron 
may  l^e  readily  calculated.  This  being  ascertained,  he  proceeds  to 
determine  the  phosphoric  acid  by  operating  on  a  fresh  portion  of 
the  solution  of  the  ash,  into  which  a  certain  known  weight  of  iron 
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diMolTed  in  muriatic  acid  is  introduced,  in  quantity  more  than  suffi- 
cient to  unite  with  the  whole  of  the  phosphoric  acid  present.  This 
done,  acetate  of  ammonia  is  added  and  the  mixture  boiled,  when  all 
the  peroxide  of  iron,  whether  combined  with  phosphoric  acid  or  not, 
is  thrown  down.  From  the  weight  of  the  precipitate,  that  of  the 
phosphoric  acid  present  may  be  calculated,  as  both  the  amount  of 
peroxide  of  iron  present  in  the  ash,  and  that  which  was  added  sub* 
sequently,  are  known. 

A  report  is  then  given  of  the  analysis  of  the  ashes  of  barley,  of 
the  tubers  of  potatoes,  of  the  bulbs  of  turnips,  of  hemp,  of  flax,  and 
of  beans,  all  cultivated  in  the  Botanic  Garden ;  and  from  the  data 
thus  obtained,  the  quantity  of  inorganic  matters  abstracted  from  the 
soil  in  ten  years  by  the  above  crops  is  deduced ;  and  a  table  is  given 
showing  the  relation  between  the  permanent  aud  shifting  crops,  with 
respect  to  their  produce,  the  amount  of  inorganic  matters,  that  of 
alkali,  and  that  of  phosphates,  contiuned  in  them. 

In  the  third  part  of  his  paper,  the  author  considers  the  chemical 
composition  of  the  soil  in  which  the  above-mentioned  crops  were 
grown.  He  states,  in  the  first  place,  the  method  he  adopted  for  de- 
termining the  amount  of  phosphoric  acid  present  in  the  soil. 

An  analysb  is  then  given  of  the  soil  taken  from  a  portion  of  the 
garden  contiguous  to  that  in  which  the  experiments  were  carried  on, 
and  from  one  of  the  plots  of  the  garden  itself;  and  from  these  data 
a  calculation  is  made,  that  the  ground  at  present  contains  enough 
phosphoric  acid  for  nineteen  crops  of  barley  of  the  same  amount  as 
the  average  of  those  of  the  permanent  crops,  and  of  the  same  quality 
as  that  obtained  in  IS^i*.  It  was  also  found,  that  there  was  a  supply 
of  potass  sufficient  for  fifteen  crops  of  barley ;  of  soda,  for  forty-Hve ; 
and  of  magnesia,  for  thirty-four.  When,  however,  we  examine  how 
much  of  these  ingredients  is  taken  up  by  water  containing  carbonic 
acid,  the  proportion  of  each  is  found  to  be  much  smaller ;  and  a 
striking  diflerence  exists,  in  this  respect,  between  the  soil  uhich  had 
been  recently  manured  and  that  which  had  been  drawn  upon  by  a 
succession  of  crops.  In  the  first  case,  the  quantity  of  alkaline  sul- 
phate obtained  in  the  pound  was  S*^  grs. ;  in  the  latter  it  varied  from 
0^  to  O07 ;  and  of  phosphate,  the  quantity  in  the  former  was  about 
0^,  whilst  in  the  latter  it  varied  from  018  to  0*05. 

From  these  facts  the  author  concludes,  first,  that  the  falling-off  of 
a  crop  after  repetition  depends,  in  some  degree,  on  the  less  ready 
supply  of  certain  of  the  inorganic  ingredients  which  it  requires  for 
its  constitution  ;  but  that  two  crops  equally  well  supplied  by  the  soil 
with  these  ingredients  may  take  up  different  quantities  of  them,  ac- 
cording as  their  own  development  is  more  or  less  favoured  by  the 
presence  of  organic  matter  in  the  soil  in  a  state  of  decomposition. 

Secondly,  that  it  is  very  possible  that  a  field  may  beun  ()roduct- 
ive,  although  possessing  abundance  of  all  the  ingredients  required 
by  the  crop,  owing  to  their  not  being  in  a  sufficiently  soluble  form, 
and  therefore  not  directly  available  for  the  purposes  of  vegetation  : 
80  that,  in  such  a  case,  the  agriculturist  has  his  choice  of  three 
naethods ;  the  first,  that  of  imparting  to  the  soil,  by  the  aid  of  manure, 
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a  sufficient  quantity  of  these  ingredients  in  a  state  to  be  immedi- 
ately taken  up ;  the  second,  that  of  waiting  until  the  action  of  de- 
composing agents  disengages  a  fresh  portion  of  those  ingredients 
from  the  soil  (as  by  letting  the  land  remain  fallow) ;  and  the  third, 
that  of  accelerating  this  decomposition  by  mechanical  and  chemical 
means. 

Thirdly,  that  it  is  probable  that  in  most  districts  a  sufficient 
supply  of  phosphoric  acid  and  of  alkali  for  the  purpose  of  agricul- 
ture lies  locked  up  within  the  bowels  of  the  earth,  which  might  be 
set  at  liberty  and  rendered  available  by  the  application  of  the  arti« 
ficial  means  above  alluded  to. 

Fourthly,  that  the  aim  of  nature  seems  to  be  to  bring  into  this 
soluble,  and  therefore  available  condition,  these  inorganic  substances 
by  animal  and  vegetable  decomposition,  and  therefore  that  we  are 
counteracting  her  beneficial  efforts  when  we  waste  the  products  of 
this  decomposition  by  a  want  of  due  care  in  the  preservation  of  the 
various  excrementitious  matters  at  our  disposal. 

Fifthly,  that  although  we  cannot  deny  that  plants  possess  the 
power  of  substituting  certain  mineral  ingredients  for  others,  yet  that 
the  limits  of  this  faculty  are  still  imperfectly  known,  and  the  degree 
in  which  their  healthy  condition  is  affected  by  the  change  is  still  a 
matter  for  further  investigation. 

Lastly,  that  the  composition  of  various  plants,  as  given  in  this 
paper,  differs  so  widely  from  that  reported  by  Sprengel  and  others 
that  we  are  supplied  with  an  additional  argument  in  favour  of  the 
importance  of  having  the  subject  of  ash-analysis  takeu  up  by  a 
public  body,  such  as  the  Royal  Agricultural  Society  of  England, 
possessed  of  competent  means  and  facilities  for  deciding  between 
the  conflicting  authorities,  and  supplying  us  with  a  more  secure 
basis  for  future  calculations. 


May  29, 1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  On  the  Ashes  of  Wheat"     By  William  Sharp,  Esq.,  F.R.S. 

The  experiments  recorded  in  this  paper  were  undertaken  princi- 
pally with  the  ultimate  view  of  ascertaining  with  exactness  what 
quantity  of  inorganic  matter  is  removed  from  the  soil  by  the  seeds 
of  a  crop  of  wheat.  The  author  first  inquires  what  is  the  average 
amount  of  the  inorganic  or  incombustible  portion  of  a  given  quan- 
tity of  wheat ;  a  question  to  which  no  satisfactory  answer  has  yet 
been  given.  The  result  of  the  author's  experiments  is,  that  wheat 
yields,  by  slow  combustion,  a  residue  of  from  1^  to  1^  per  cent.  He 
then  proceeds  to  determine  by  experiment  the  degree  in  which  this 
result  is  influenced  by  previous  drying  at  different  temperatures, 
varying  from  230""  to  260''  Fahr.,  and  .finds  that  a  heat  of  246''  is 
not  sufficient  to  expel  all  the  moisture  contained  in  wheat ;  for  while 


555 

the  loss  of  weight  is  then  about  8  per  cent,  by  a  heat  of  260^,  the 
amount  of  this  loss  is  10  per  cent.    When  the  heat  is  so  great  as  to 
occasion  decomposition,  the  saline  matter  containeri  in  the  wheat 
fuses,  and  a  portion  of  the  carbon  becomes  so  entangled  or  firmly 
adherent  to  it,  as  to  be  incapable  of  separation  by  burning.    Hence 
he  recommends,  in  order  to  obtain  greater  uniformity  in  the  results, 
that  the  wheat  subjected  to  these  experiments  should  be  dried  at  a 
low  temperature,  such  as  that  of  a  room  in  summer,  and  be  allowed 
to  remain  a  few  days  under  its  influence.     The  author  tried  the 
effect  of  the  addition  of  nitric  acid,  with  a  view  to  save  time  by  ac- 
celerating the  combustion ;  but  found  that  the  results  could  not  be 
relied  upon  when  this  plan  was  adopted,  and  he  was  therefore  obliged 
to  relinquish  it.     He  next  directed  his  inquiries  to  the  ascertaining 
whether  the  quantity  of  inorganic  matter  was  in  proportion  to  the 
specific  gravity  of  the  grain,  that  is,  to  its  weight  per  bushel ;  and 
this  he  found  in  general  to  be  the  case.     The  conclusion  he  deduces 
from  this  investigation  is,  that  the  mean  amount  of  inorganic  matter 
removed  from  the  soil  by  the  grain  of  a  crop  of  wheat  is  exactly  one 
pound  per  acre. 

**  On  Benzoline,  a  new  organic  Salt-base  obtained  from  Oil  of 
Bitter  Almonds."     By  George  Fownes,  Esq.,  F.R.S. 

Pure  oil  of  bitter  almonds  is  converted,  by  the  action  of  a  strong 
solution  of  ammonia,  into  a  solid  white  substance  having  a  crystalline 
form,' and  which  was  termed  by  M.  Laurent  hydroberizamide.  The 
author  found  that  this  substance,  by  tiie  further  action  of  alkalies, 
became  harder  and  less  fusible  than  before,  and  not  differing  in  che- 
mical composition  from  the  original  substance,  but  exhibiting  the 
properties  of  an  organic  salt-base.  To  this  substance  the  author 
gives  the  name  of  benzoli/ie.  He;  finds  that  the  salts  which  it  forms 
by  combination  with  acids  are,  in  general,  remarkable  for  their  spa- 
ring solubility ;  and  that  many  of  them,  as  the  hydrochlorate,  the 
nitrate  and  the  sulphate,  are  crystallizable.  Of  the  properties  of 
these  salts  the  author  gives  a  detailed  account. 


June  5,  1845. 
Very  Rev.  DEAN  OF  ELY  in  the  Chair. 

"  Electro-Physiological  Researches."  Memoir  First.  By  Pro- 
fessor Carlo  Matteucci.  Communicated  by  Michael  Faraday,  Est]., 
D.C.L.,  F.R.S. 

The  author  describes  several  arrangements  by  which  he  was  in- 
abled  to  make  new  experiments  in  confirmation  of  the  laws  of  mus- 
cular currents,  of  which  he  has  given  an  account  in  his  recent  work, 
entitled  **  Traite  dcs  Phenonienes  Electro -Physiologiqucs  des  Ani- 
maux."  He  finds  that,  in  these  experiments,  the  employment  of  a  gal- 
vanometer is  unnecessary,  as  the  sensibility  of  the  electroscopic  frog 
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of  Galvani  gives  sufficient  indications  of  the  electric  current  without 
the  use  of  Uiat  instrument. 

The  general  results  obtained  from  these  experiments  are  the  fol- 
lowing. 

In  the  first  place,  the  intensity  and  duration  of  the  muscular  cur^ 
rent  is  independent  of  the  nature  of  the  gas  in  which  the  muscular 
pile  is  immersed.  Secondly,  it  is  altogether  independent  of  the  ce* 
rebro-spinal  portion  of  the  nervous  system.  Thirdly,  the  circum- 
stances which  exercise  a  marked  influence  on  its  intensity  are  the 
conditions  of  the  respiratory  and  circulatory  systems.  Fourthly,  those 
poisons  which  seem  to  act  directly  on  the  nervous  system,  such  as  hy- 
drocyanic acid,  morphia  and  strychnine,  have  no  influence  on  the  ner- 
vous current.  Fifthly,  sulphuretted  hydrogen  has  a  decided  influence 
in  diminishing  the  intensity  of  the  muscular  current.  Sixthly,  the  in- 
tensity of  this  current  in  frogs  varies  according  to  the  temperature  in 
which  the  frogs  have  been  kept  for  a  certain  time  during  life ;  a  result 
which,  of  course,  is  not  obtainable  with  animak  which  do  not  take 
the  temperature  of  the  surrounding  medium.  Lastly,  the  intensity 
of  the  muscular  current  in  animals  increases  in  proportion  to  the 
rank  they  occupy  in  the  scale  of  beings ;  and  on  the  other  hand,  its 
duration  after  death  is  exactly  in  an  inverse  ratio  to  its  original  in- 
tensity. The  author  concludes  by  stating  his  belief,  that  the  pro- 
perty of  the  muscles  immediately  connected  with  their  electric  cur- 
rents, is  identical  with  that  which  was  long  ago  denominated  by 
Haller  irrUahiUty,  but  which  is  at  present  more  usually  designated 
by  the  term  coniractUiiy.  He  ascribes  the  development  of  this 
muscular  electricity  to  the  chemical  actions  which  are  attendant  on 
the  process  of  nutrition  of  the  muscles,  and  result  from  the  contact 
of  arterial  blood  with  the  muscular  fibre.  He  conceives  that  in  the 
natural  state  of  the  muscle,  the  two  electricities  thus  evolved  neu- 
tralise each  other  at  the  same  points  at  which  they  are  generated ; 
while  in  the  muscular  pile  contrived  by  the  author,  a*portion  of  this 
electricity  is  put  into  circulation  in  the  same  manner  as  happens  in 
a  pile  composed  of  acid  and  alkali  separated  from  one  another  by  a 
simply  conducting  body. 


June  19,  1845. 
RICHARD  OWEN,  Esq.,  V.P.,  in  the  Chair. 

<<  On  the  Connexion  between  the  Winds  of  the  St.  Lawrence  and 
the  Movements  of  the  Barometer."  By  William  Kelly,  M.D.,  Sur- 
pcon  R.N.,  attached  to  the  Naval  Surveying  Party  on  the  River  St. 
Lawrence.     Communicated  by  Captain  Beaufort,  R.N.,  F.R.S. 

The  author  adduces  a  great  number  of  observations  which  are  in 
opposition  to  the  generally  received  opinion,  that  the  mercury  in  the 
haronietfT  has  always  a  tendency  to  fall  when  the  wind  is  strong. 
During  a  period  of  fifteen  years  passed  iu  the  Gulf  and  River  St. 
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Lawrence,  he  found  that  the  barometer  as  frequently  rises  as  falls 
under  the  prevalence  of  a  strong  wind ;  and  that  the  winds  often 
blow  with  greater  force  with  a  rising  than  with  a  falling  barometer. 
He  gives  a  circumstantial  account  of  the  progress  and  course  of  va- 
rious gales  which  fell  under  his  observation  during  that  period,  and 
from  which  he  infers  the  existence  of  a  steady  connexion  between 
the  prevailing  winds  of  this  region  and  the  movements  of  the  baro- 
meter, and  enters  into  an  inquiry  into  the  mode  in  which  that  in- 
strument is  affected  by  them.  The  extensive  valley  of  the  8t.  Law- 
rence is  bounded  at  its  lower  part,  for  a  distance  of  nearly  500 
miles,  by  ranges  of  hills,  rising  on  each  side  to  a  considerable  eleva- 
tion. Within  this  space,  the  ordinary  winds  follow  the  course  of  the 
river ;  and  in  almost  every  instance  when  they  approach  from  wind- 
ward, the  barometer  rises  with  them ;  and  when,  on  the  other  hand, 
the  wind  approaches  from  leeward,  the  barometer  not  only  falls  be- 
fore the  arrival  of  the  wind,  but  continues  to  fail  until  it  has  sub- 
sided. 

An  appendix  is  subjoined  containing  extracts  from  the  tabular  re- 
gister of  the  barometer  and  winds  at  various  points  in  the  valley  of 
the  River  St  Lawrence,  during  the  years  1834  and  1835,  accompa- 
nied by  remarks  on  different  points  deserving  notice  in  particular 
cases. 

"  On  the  Elliptic  Polarization  of  Light  by  reflexion  from  Metallic 
Surfaces."  By  the  Rev.  Baden  Powell,  M.A.,  F.R.S.,  Savilian  Pro- 
fessor of  Geometry  in  the  Univeraity  of  Oxford. 

In  a  former  paper,  published  in  the  Philosophical  Transactions 
for  1 84:3,  the  author  gave  an  account  of  the  observations  he  had 
made  on  the  pheenomena  of  elliptic  polarization  by  reflexion  from 
certain  metallic  surfaces,  but  with  reference  only  to  one  class  of 
comparative  results.  He  has  since  pursued  the  inquiry  into  other 
relations  besides  those  at  first  contemplated,  and  the  present  paper 
is  devoted  to  the  details  of  these  new  observations,  obtained  by  va- 
rying the  inclination  of  the  incident  rays,  and  the  position  of  the 
plane  of  analysation,  and  by  employing  different  metals  as  the  re- 
flecting surfaces.  By  the  application  of  the  undulatory  theory  of 
light  to  the  circumstances  of  the  experiments  and  the  resulting  phae- 
noniena,  the  law  of  metallic  retardation  is  made  the  subject  of  ana- 
lytic investigation.  A  polariscope  of  peculiar  construction,  of  which 
a  description  is  given  at  the  conclusion  of  the  paper,  was  employed 
in  the  experiments:  and  tables  are  subjoined  of  the  numerical  re- 
sults of  the  observations. 

"  On  the  Gas  Voltaic  Battery.  Voltaic  Action  of  Phosphorus, 
Sulphur,  and  Hydrocarbons."  By  V\'illiam  Robert  (irove,  Esq., 
M.A.,  F.R.S.,  V.P.R.I.,  Professor  of  Experimental  Philosophy  at 
the  Loudon  Institution. 

The  author,  referring  to  a  paper  of  his  published  in  the  Philoso- 
phical Transactions  for  1843,  states,  that  in  repeating  and  verifying 
some  of  the  experiments  thereiu  contained,  he  was  led  to  those  which 
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form  the  subject  of  the  present  memoir.  With  the  form  of  gas  bat- 
tery last  described  in  that  paper,  by  which  the  interfering  action  of 
the  external  air  is  excluded,  he  finds  that  deutoxide  of  nitrogen  as- 
sociated  with  oxygen  gives  a  contmuons  voltaic  current ;  and  that 
the  volumes  respectively  absorbed  by  the  electrolyte  are  as  four  to 
one,  indicating  the  formation  of  hyponitrous  acid. 

Passing  to  the  more  immediate  object  of  the  present  paper,  he  states 
that  having  observed  nitrogen  procured  by  the  combustion  of  phos- 
phorus to  give  rine,  in  the  gas  battery,  to  a  temporary  voltaic  cur- 
rent, he  was  led  to  believe  that  phosphorus,  although  an  insoluble 
non-conductor,  might,  by  means  of  the  gas  battery,  be  nuide  the 
excitant  of  a  continuous  voltaic  current,  analogous  to  the  sine  ele- 
ment of  an  ordinary  voltaic  combination.  Thb  expectation  was  ve- 
rified by  experiments,  a  scries  of  which  is  given ;  phosphorus  being 
suspended  in  various  gases  and  voltaically  associated  with  oxygen. 
The  experiments  were  continued  during  several  months,  and  the 
results  indicated  the  same  consumption  of  phosphorus  with  reference 
to  the  oxygen,  as  would  occur  by  the  formation  of  phosphorous  acid; 
the  phosphorus  being  thus  burned  by  oxygen  at  a  distance.  Phos- 
phorus and  iodine,  both  non-conducting  solids,  being  each  suspended 
in  nitrogen  in  the  associated  tubes  of  a  gas  battery,  give  a  continu- 
ous voltaic  current,  and  are  consumed  in  equivalent  ratios.  Sulphur, 
suspended  in  nitrogen  and  associated  with  oxygen,  gives  a  voltaic 
current  u  hen  fused.  Other  volatile  electro-positive  bodies,  such  as 
camphor,  essential  oils,  aether  and  alcohol,  when  placed  in  nitrogen 
and  associated  with  oxygen,  gave  a  continuous  voltaic  current. 

The  author  observes  that  the  gas  battery,  which  in  his  former  ex- 
periments introduced  gases,  by  the  present  experiments  renders  solid 
and  liquid  insoluble  non-conductors  the  exciting  constituents  of  vol- 
taic combinations,  and  enables  us  to  ascertain  their  electro-chemical 
relations :  it  also  introduces  the  galvanometer  as  a  test  of  vaporiza- 
tion. 

A  liew  form  of  gas  battery  is  described,  in  which  an  indefinite 
number  of  cells  are  charged  by  the  hydi*ogen  evolved  from  a  single 
piece  of  zinc  ;  the  oxygen  of  the  atmosphere  supplying  the  electro- 
negative element.  The  charge  of  the  battery  is  self-sustained,  in  a 
manner  somewhat  similar  to  the  Doebereiner  light  apparatus. 

"  The  Blood- Corpuscle  considered  in  its  different  phases  of  deve- 
lopment in  the  Animal  Series.*'  By  Thomas  Wharton  Jones,  Esq., 
F.R.S.,  Lecturer  on  Anatomy,  Physiology  and  Pathology,  at  the 
Charing  Cross  Hospital. 

This  paper  is  divided  into  three  parts :  the  first  relating  to  the 
blood-corpuscles  of  the  Vertebrata ;  the  second  to  those  of  the  In- 
vertebrata ;  and  the  last  to  a  comparison  between  the  two.  He  first 
describes  the  microscopic  appearances  of  these  corpuscles  in  differ- 
ent classes  of  vertebrate  animals,  beginning  with  the  skate  and  the 
frog,  and  proceeding  to  birds  and  mommifera ;  first  in  their  early 
embryonic  state,  and  next  in  the  subsequent  periods  of  their  growth. 
He  finds  in  oviparous  vertebrata  generally,  four  principal  forms  of 
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corpuscles.  Thete  he  distinguishes  as  the  phases,  first  of  the  gra» 
nule  fdood'cdiy  which  he  describes  as  a  cell  filled  with  granules,  dis- 
closing by  the  solvent  action  of  dilute  acetic  acid  on  these  granules 
a  vesicular,  or  as  the  author  terms  it,  a  *'  ceUaform  **  nucleus.  These 
granule  cells  appear  under  two  stages  of  development,  namely,  the 
coarsely  granulous  stage  and  the  finely  granulous  stage.  The  se- 
cond phase  is  that  of  the  nucieolated  blood-cell^  oval  in  shape,  con- 
taining a  vesicular  (or  "  cellseform  ")  nucleus,  and  red-coloured  mat- 
ter. These  cells  likewise  appear  under  two  stages  of  development ; 
colouriess  in  the  first  and  coloured  in  the  second,  in  which  last  stage 
it  constitutes  the  red  corptucle.  In  the  early  mammiferous  embryo, 
he  finds,  in  addition  to  the  former,  a  third  pliase,  that  of  free  vesicu^ 
far  nudeusy  exhibiting,  like  the  nucieolated  cell,  the  colourless  and 
the  coloured  stages. 

On  examining  the  corpuscles  of  the  lymph  of  vertebrate  animals, 
the  author  finds  them  in  all  the  classes  to  be  identical  in  structure 
with  their  blood-corpuscles,  and  differing  only  in  the  inferior  degree 
of  coloration  attending  their  last  stage.  In  the  oviparous  classes,  he 
observes  that  the  nucieolated  are  more  numerous  than  the  granule 
cells,  while  in  the  mammifera  the  latter  are  predominant,  which  is 
the  reverse  of  the  proportion  in  which  they  exist  in  the  blood  of 
these  animals.  He  finds  that  some  of  the  nucieolated  cells  of  the 
contents  of  the  thoracic  duct  exliibit  a  marked  degree  of  coloration, 
and  have  an  oval  shape ;  thus  offering  a  resemblance  to  the  blood 
of  the  early  embryonic  state. 

The  blood-corpuscles  of  all  the  invertebrate  animals  in  which  the 
author  examined  them,  present  the  same  phases  of  granule  and 
nucieolated  cells  as  in  the  higher  classes,  except  that  in  the  last 
stage  of  the  latter  phase  the  coloration  is  wery  slight,  but  the  vesi- 
cular nucleus  is  frequently  distinctly  coloured.  As  in  the  higher 
classes,  corpuscles  exist  in  different  states  of  transition  from  the  gra- 
nular to  the  nucieolated  form  of  cell.  In  some  of  the  invertebrata, 
corpuscles  are  found  which  appear  to  be  the  nuclei  of  some  of  the 
nucieolated  cells  become  free ;  and  these  the  author  considers  to  be 
alK>rtions,  rather  than  examples,  of  cells  having  attained  their  third 
phase  of  free  cells.  Corpuscles  are  also  met  with  in  these  animals, 
in  greater  or  less  abundance,  belonging  to  the  lowest  forms  of  or- 
ganic elements,  namely,  elementary  granules. 

The  comparison  which  the  author  institutes  between  the  blood- 
corpuscles  of  the  vertebrate  and  invertebrate  divisions  of  the  nninial 
kingdom,  tends  to  show  that  they  in  all  cases  pass  through  similar 
phases  of  development,  except  with  respect  to  the  last,  or  coloured 
stage  of  the  nucieolated  cell,  which  they  do  not  attain  in  the  lower 
classes  of  animals.  He  finds  that  the  blood-corpuscles  of  the  crab, 
according  to  an  analysis  made  by  Professor  (iraliani,  contain  a  sen- 
sible quantity  of  iron,  perhaps  as  much  as  red  corpuscles.  He  con- 
siders the  corpuscles  of  the  blood  of  the  invertebrata,  in  as  far  as  re- 
lates to  the  absence  of  nucleated  cells,  as  rcsonibiing  those  of  the 
lymph  of  vertebrate  animals. 
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*'  On  Bome  peculiar  modificatioDs  of  the  Force  of  Cohesion,  with 
reference  to  the  forms  and  structure  of  Clouds,  Films  and  Mem* 
branes."  By  William  Addison,  Esq.,  F.L.S.  Communicated  by  P. 
M.  Roget,  M.D.,  Sec.  R.S. 

In  the  course  of  his  researches  into  the  nature  and  origin  of  tu- 
bercles in  the  lungs,  and  into  the  physical  properties  of  the  secre- 
tions of  the  human  structure,  the  author  had  occasion  to  notice  va- 
rious fibrous  and  membranous  forms  arising  solely  from  physical 
agencies.  On  pursuing  the  inquiry,  he  observed  a  class  of  pheno- 
mena indicating  some  peculiar  modifications  of  the  force  of  cohesion. 
Thus  he  found  that  transparent  liquid  streams  are  visible  when  va- 
pours or  fluids  mingle  with  one  another,  and  also  when  solids  are 
dissolving  in  a  fluid ;  and  that  opake  deposits,  assuming  the  appear- 
ance of  clouds,  form  on  those  streams,  rendering  visible  the  lines 
of  junction  of  two  fluid  or  gaseous  surfaces.  A  great  number  of 
experiments  are  described  illustrating  these  general  facts,  which  are 
aderwards  applied  to  explain  various  phenomena  of  clouds,  films 
and  membranous  formations,  resulting  from  the  operation  of  the 
different  cohesive  forces  which  are  called  into  action,  under  a  diver- 
sity of  circumstances,  when  liquid  or  gaseous  bodies  are  brought 
into  mutual  contact. 

"  On  the  formation  or  secretion  of  Alkaline  and  Earthy  Bodies 
by  Animals.'*     By  Robert  Rigg,  Esq.,  F.R.S. 

From  the  results  of  a  comparison  made  by  the  author  of  the 
weight  of  the  ashes  obtained  from  a  quantity  of  bread,  equal  to  that 
which  was  the  sole  food  of  two  mice  during  thirty-eight  days,  with 
the  weight  of  the  ashes  of  their  excretions  during  the  same  period, 
it  appeared  that  the  latter  exceeded  the  former  in  the  proportion  of 
1334  to  934.  The  amount  of  soluble  salts  was  also  found  to  be 
greater  in  the  latter  than  in  the  former.  From  these  data,  the 
author  infers  that  both  alkaline  and  earthy  bodies  are  formed  out 
of  their  elements  by  the  animal  system,  and  found  in  their  excre- 
tions. 

<*  An  Account  of  the  Observation  of  the  total  Eclipse  of  the  Sun 
on  the  21st  of  December  IS^d."  By  Lieutenant  J.  O.  E.  Ludlow, 
E.l.C.  Engineers,  Superintendent  of  the  Magnetic  Observatory  at 
Madras.  Communicated  by  J.  C.  Melville,  Esq.,  F.R.S.,  Secretary 
to  the  Hon.  the  Court  of  Directors  of  the  East  India  Company. 

The  author  reports  the  results  of  his  observation  of  the  eclipse, 
which  was  unfortunately  much  interrupted  by  the  passage  of  clouds : 
and  he  has  also  taken  the  opportunity  of  making  observations  on  the 
Magnetic  Dip  and  Horizontal  Intensity  at  certain  places  on  his 
journey. 

''  On  the  Barometrical  Variation  as  aflectcd  by  the  Moon*s  De- 
clination.**    By  Luke  Howard,  Esq.,  F.R.S. 

In  this  paper,  which  h  a  continuation  of  that  which  was  published 
in  the  Society's  Transactions  for  1841  (p.  277),  and  in  which  the 
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average  reaolttf  of  the  anthor^s  observations  extended  only  from  the 
year  1815  to  1832,  similar  records  of  calculated  averages  are  given 
down  to  the  year  1841,  and  a  comparison  drawn  with  those  of  the 
former  period.  The  author  places  the  whole  of  these  data  in  the 
hands  of  the  Royal  Society,  for  the  purpose  of  being  made  the  basis 
of  future  inquiry,  in  what  he  terms  **  the  nascent  science  of  Meteo- 
rology." 

'*  Contributions  to  the  Chemistry  of  the  Urine ;  on  the  variations 
in  the  Alkaline  and  Earthy  Phosphates  in  the  healthy  state,  and  on 
the  Alkalescence  of  the  Urine  from  fixed  Alkali."  By  Henry  Bence 
Jones,  M.A.  Cantab.,  Licentiate  of  the  Royal  College  of  Physicians. 

The  author,  having  observed  that  in  6ome  states  of  disease  there 
occurs  in  the  urine  a  great  excess  of  the  earthy  phosphates,  was  in- 
duced to  investigate  the  subject ;  and  as  a  preliminary  inquiry,  to 
ascertain  the  variations  in  the  amount  of  these  phosphates  at  differ- 
ent times  in  the  same  person  in  a  state  of  health,  and  to  trace  the 
causes  which  determine  an  excess  or  a  deficiency  of  these  salts  in  the 
urine ;  noting,  at  the  same  time,  the  variations  in  the  quantity  of 
the  alkaline  phosphates  contained  in  it,  with  a  view  of  discovering 
whether  these  variations  are  influenced  by  the  same,  or  by  different 
causes.  The  principal  results  to  which  his  experiments  have  con- 
ducted him  are  the  following.  The  quantity  of  the  earthy  phos- 
phates in  the  urine  voided  soon  after  taking  food  is  considerably 
greater  than  in  that  voided  at  other  times ;  and  this  happens  whether 
the  meal  consists  of  animal  food  or  of  bread  only.  After  long  fast- 
ing, the  proportion  of  earthy  phosphates  is  considerably  diminished. 
On  the  other  hand,  the  alkaline  phosphates  are  present  in  greatest 
quantity  when  the  food  consists  of  bread  alone :  when  meat  alone  is 
taken,  the  deficiency  in  those  salts  is  still  more  marked  than  the 
excess  in  the  former  case.  Exercise  occasions  no  change  in  the 
quantity  of  the  earthy  phosphates,  but  causes  an  increase  of  nearly 
one-third  in  the  amount  of  alkaline  phosphates  ;  but  its  influence  is, 
on  the  whole,  less  than  that  of  diet.  The  earthy  phosphates  are  in- 
creased in  quantity  by  chloride  of  calcium,  sulphate  of  magnesia, 
and  calcined  magnesia  taken  into  the  stomach. 

The  author  next  examines  the  conditions  in  which  the  urine  is 
alkalescent,  and  which  he  considers  to  be  of  two  kinds ;  the  one,  long 
known  taammanieuxiiy  and  arising  from  the  presence  of  carbonate  of 
ammonia ;  and  the  other,  which  has  not  hitherto  been  distinctly  re- 
cognised, arising  fi*om  fixed  alkali,  and  appearing  most  frequently 
in  urine  secreted  during  a  period  of  from  two  to  four  hours  after 
breakfast,  in  persons  sufl'ering  only  from  defective  digestion.  Undrr 
these  circumstances,  it  may  be,  when  voided,  cither  turbid  from 
amorphous  sediment,  or  clear  and  alkaline  when  tested,  or  free  from 
deposit  and  slightly  acid.  If  in  either  of  these  last  cases  it  be  heated, 
an  amorphous  precipitate  falls  down,  which  is  soluble  in  dilute  hy- 
drochloric acid,  or  in  a  sulution  of  biphosphate  of  soda.  Healthy 
urine  may  at  any  time  be  made  to  yield  a  precipitat«»  of  earthy  phos- 
phates by  heat,  even  though  it  be  acid,  by  having  a  portion  of  this 
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acid  neutralised  by  any  alkali,  or  by  phosphate  of  soda,  the  fluid 
becoming  more  acid  when  boiled.  A  solution  of  earthy  phosphates 
in  biphosphate  of  soda  also  gives  a  precipitate  on  boiling,  if  some  of 
its  acid  reaction  is  removed  by  any  alkali.  The  fluid  when  boiled 
becomes  more  acid  to  test-paper,  indicating  the  formation  of  a  more 
basic  earthy  phosphate.  A  result  precisely  similar  is  obtained  when 
common  phosphate  of  soda,  pliosphate  of  lime,  and  a  little  biphos- 
phutc  of  soda  exist  together  in  solution  ;  and  by  varying  the  quan^ 
titles  of  each  of  these  substances,  the  various  phenomena  which  the 
urine  occasionally  presents  may  l>e  imitated.  The  time  at  which  the 
alkalescence  of  the  urine  from  flxed  alkali  generally  occurs,  indi- 
cates the  existence  of  some  alkaline  phosphate,  or  of  some  carbonated 
alkali  in  the  food. 

"  On  the  Nerves  of  the  Uterus."  By  Thomas  S.  Beck,  Esq. 
Communicated  by  Sir  Benjamin  C.  Brodie,  Bart.,  F.R.S. 

The  object  of  the  author  in  this  communication  is  to  record  the 
results  of  his  dissections  of  the  nerves  of  the  uterus,  both  in  the  unim- 
pro^nated  and  gravid  states,  with  a  view  to  determine  if  any  changes 
are  observable  in  them  in  these  two  conditions.  He  enters  minutely 
into  the  anatomical  details  of  the  formation  of  the  great  splanchnic 
nerve,  the  composition  of  the  semilunar  ganglion,  and  the  distribu- 
tion of  the  branches  proceeding  from  it  to  the  different  abdominal 
viscera.  His  conclusions  are,  that  while  the  ovaria  derive  their 
nerves  from  the  renal,  the  fallopian  tubes  from  the  hypogastric,  and 
the  bladder,  rectum  and  vagina  from  the  pelvic  plexus,  the  nerves 
supplying  the  uterus  are  continuations  of  the  hypogastric  plexus, 
and  that  they  undergo,  during  pregnancy,  no  further  change,  either 
in  size  or  position,  except  that  which  is  the  simple  consequence  of 
the  enlargement  of  the  organ  over  which  they  are  distributed,  and 
that  they  undergo  no  other  change  during  a  second  pregnancy.  He 
tliinks  it  probable,  moreover,  that  the  vessels  of  the  uterus  do  not 
decrease  in  size  after  parturition,  but  are  only  contracted  in  their 
cavity.  He  notices  several  points  relating  to  these  subjects,  which 
are  still  open  to  further  investigation.  The  paper  is  accompanied 
by  highly  finished  drawings  of  the  appearance  of  the  dissected  parts. 

**0n  a  Peculiar  Source  of  Deterioration  of  the  Magnetic  Powers 
of  Steel  Bars."  By  William  Sturgeon,  Esq.  Communicated  by 
S.  Hunter  Christie,  Esq.,  Sec.  R.S. 

The  author  concludes,  from  various  experiments  on  the  changes 
in  the  magnetic  force  of  steel  magnets  produced  by  subjecting  them 
to  blows  with  a  wooden  mallet,  or  other  modes  of  creating  tremors 
or  vibrations  among  their  particles,  that  the  most  apparently  trifling 
mechanical  agitation  is  sufficient  to  occasion  a  considerable  diminu- 
tion of  magnetic  power ;  that  this  loss,  when  it  has  taken  place  from 
such  a  cause,  is  permanent ;  and  that  in  every  case,  after  reaching  a 
certain  point,  it  attains  its  maximum,  a  fact  which  implies,  in  every 
magnet,  the  possession  of  a  specific  retentive  force,  of  which  it  can- 
not be  deprived  by  any  further  mechanical  commotion  of  its  parti- 
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des.    The  more  highly  a  bar  is  magnetized,  the  more  it  becomes 
susceptible  of  a  loss  of  power  by  agitation. 

^  An  Account  of  a  Protracting  Pocket  Sextant.'*  By  Colonel 
Bainbridge.    Communicated  by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  object  of  the  invention  here  described  b  to  facilitate  and  ex- 
pedite the  making  of  sketches  and  surveys  for  military  purposes  on 
actual  service,  and  by  serving  at  once  as  a  sextant  and  protractor,  so 
that  as  soon  as  an  angle  is  taken,  it  may  at  once  be  laid  down  on 
paper  by  employing  the  two  legs  of  the  instrument  as  rulers.  A  de- 
scription referring  to  a  diagram  is  given  of  this  portable  sextant 

*'  Observations  on  the  Growth  and  Development  of  the  Epider- 
mis.'* By  Erasmus  Wilson,  Esq.,  F.R.S.,  Liccturer  on  Anatomy  and 
Physiology  in  the  Middlesex  Hospital. 

The  author  adduces  evidence  derived  from  his  microscopic  obser- 
vations, in  confirmation  of  the  commonly  received  doctrine  respect- 
ing the  origin  of  the  cells  of  the  epidermis  and  epithelium  generally, 
from  the  materials  furnished  by  the  liquor  sanguinis  or  plasma  of 
the  blood ;  which  fluid,  passing  by  endosniosis  through  the  walls  of 
the  capillary  vessels  and  peripheral  boundary  of  the  surface,  deve- 
lopes  granules  by  a  vital  process,  analogous  to  coagulation.  On  a 
careful  examination  of  the  inner  surface  of  the  epidermis  with  the 
aid  of  the  microscope,  he  finds  it  to  be  composed  of  four  kinds  of 
elements,  arranged  in  such  a  manner  as  to  constitute  an  irregular 
plane,  similar  to  a  tesselated  or  mosaic  pavement  These  elements 
are, — 1.  Grantdes,  which  the  author  terma  primitivey  of  a  globular 
form,  solid  and  apparently  homogeneous,  and  measuring  about 
1 -20,000th  part  of  an  inch  in  diameter.  2.  Aggregated  grantdes^ 
having  about  double  the  diameter  of  the  former  and  apparently  com- 
posed of  as  many  of  these  as  can  be  aggregated  together  without 
leaving  an  unoccupied  space  in  the  centre  of  the  mass.  3.  Nucleated 
grantdes  measuring  in  diameter  from  the  6000th  to  the  4000th  part 
of  an  inch,  each  being  composed  of  an  aggregated  granule  as  a 
nucleus,  enveloped  by  a  single  layer  of  aggregated  granules,  giving 
to  the  whole  mass  an  oval  or  circular,  and  at  the  same  time  flat- 
tened shape.  Their  constituent  granules  have  acquired,  during  this 
aggregation,  greater  density,  and  are  separated  from  each  other  by 
distinct  interstitial  spaces  filled  with  a  transparent  homogeneous  sub- 
stance. 4.  Nucleolo-nucleolcUed  cells  pervading  the  deep  stratum  of 
the  epidermis,  and  of  which  the  longer  diameter  measures  from  the 
3000th  to  the  2500th  part  of  an  inch.  These  cells,  which  constitute 
the  principal  portion,  and  may  be  regarded  as  the  cliicf  constituent 
of  the  epidermis,  are  formed  from  the  nucleolated  granules,  on  the  ex- 
terior of  which  there  is  superposed  a  transparent  layer,  bounded  by  a 
well-defined  outline,  by  the  dark  interstitial  substance  of  the  wall  ofthe 
cell ;  the  nucleolated  granule  being  the  nucleus,  and  the  aggregated 
granule  the  nucleolus  of  these  primitive  cells  of  the  epidermis.  The 
author  is  of  opinion  that  the  nuclei,  up  to  a  certain  point,  grow  with 
the  cellff,  by  the  separation  of  the  original  granules  from  the  deposi- 
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tlon  between  them  of  interatitaal  matter,  and  also  by  the  cleavage  of 
the  latter  and  the  consequent  multiplication  of  the  gpiuiules.  This 
peripheral  growth  of  the  cells  is  totally  different  from  the  mode  of 
growth  described  by  Schwann,  and  explains  the  disappearance  of  the 
nucleus  in  the  scales  of  the  epidermis.  The  observations  of  the 
author  lead  him  to  believe  that  the  same  process  of  development  and 
of  growth  is  followed  in  the  epithelium  as  in  the  epidermis;  and  he 
offers  evidence,  showing  that  similar  arrangements  take  place  in  the 
cells  of  melanosis,  in  the  pigment  cells  of  the  choroid  membrane  of 
the  eye,  and  in  those  of  the  skin  of  the  negro. 

"  On  the  Temperature  of  Man."  By  John  Davy,  M.D.,  F.R.S. 
L.&E. 

Having  in  a  former  paper  shown  that,  contrary  to  a  commonly 
received  opinion,  the  temperature  of  the  human  body,  as  mea- 
sured by  a  thermometer  placed  under  the  tongue,  is  not  a  constant 
one,  the  author  has  resumed  the  inquiry,  and  ^ives,  in  the  present 
paper,  the  results  of  numerous  observations  made  with  a  particular 
instrument  constructed  for  the  purpose,  admitting  of  minute  accu- 
racy (each  degree  of  the  scale  being  divided  into  ten  parts),  and 
when  used  with  the  precautions  pointed  out,  affording  satisfactory 
indications  in  many  problems  which  may  be  proposed  relative  to  the 
temperature  of  man,  &c.,  and  confines .  himself  to  a  small  number, 
offering  the  information  he  brings  forward  only  as  a  preliminary 
contribution  in  aid  of  their  solution. 

The  paper  is  divided  into  seven  sections. 

The  first  treats  of  variations  of  temperature  during  the  twenty-four 
hours.  The  author  finds  from  his  observations,  that  the  temperature 
is  highest  in  the  morning,  on  rising  after  sleep ;  that  it  continues 
high,  but  fluctuating,  till  the  evening ;  and  that  it  is  lowest  about 
midnight,  ranging  on  an  average  from  98*7  to  97*9. 

The  second,  of  variations  during  the  different  seasons.  These,  he 
finds,  bear  some  relation  to  the  temperature  of  the  air,  but  less  than 
might  be  expected ;  which  he  attributes  to  the  majority  of  the  ob- 
servations having  been  made  within  doors,  under  circumstances  pe- 
culiarly favourable  to  uniformity. 

The  third,  of  the  influence  of  active  exercise  on  the  temperature. 
The  effect  of  this,  when  not  carried  to  the  length  of  exhausting  fa- 
tigue, he  finds  to  be  elevating ;  and  that  the  augmentation  is,  within 
a  certain  limit,  proportional  to  the  degree  of  muscular  exertion. 

The  fourth,  of  passive,  such  as  carriage  exercise.  The  effect  of 
this  in  a  cool  air,  contrary  to  that  of  quick  walking  or  riding,  would 
appear  to  be  lowering. 

The  filth,  of  abstinence  from  all  exercise  in  a  cold  atmosphere. 
This  he  finds  to  be  depressing  in  a  still  greater  degree ;  sitting  in  a 
cold  church  has  occasioned  a  reduction  of  temperature  from  1^  to 
2°,  the  air  of  the  church  being  from  42*^  to  32°. 

The  sixth,  of  sustained  attention  or  exertion  of  mind.  This  would 
appear  to  have  the  effect  of  raising  the  temperature,  but  in  a  much 
less  degree  than  bodily  exercise. 
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The  seventh,  of  taking  food.  It  would  appear  that  a  light  meal, 
such  as  breakfast,  alters  very  little  the  temperature,  whilst  a  heavy 
meal,  such  as  dinner  with  wine,  tends  to  lower  it. 

The  conclusion  drawn  by  the  author  from  his  observations,  con- 
sidered in  their  greatest  generality,  is,  that  the  temperature  of  man 
is  constantly  fluctuating  within  a  certain  limit;  regularly  during 
the  twenty-four  hours ;  and  irregularly  according  to  the  operation 
of  certain  disturbing  circumstances. 

Should  multiplied  observations  give  similar  results,  he  infers  that 
they  will  admit  of  many  applications,  both  as  regards  the  regulation 
of  clothing,  the  warming  of  apartments,  and  possibly  the  preven- 
tion and  cure  of  diseases,— conducive  alike  to  increase  of  comforts 
and  health. 

Tables  are  appended,  containing  a  series  of  observations  extend- 
ing through  eight  months,  in  which  not  only  the  temperature  of  the 
body  is  noticed,  but  also  the  frequency  of  the  pulse  and  of  respira- 
tion, and  the  temperature  of  the  air. 

"  On  Ozone."  By  C.  F.  Schoenbein,  Professor  of  Chemistry  at 
Basle,  in  a  letter  to  Michael  Faraday,  Esq.,  D.C.L.,  F.R.8.  Com- 
municated by  Michael  Faraday,  £s({. 

The  author  finds  that  the  peculiar  substance  he  has  denominated 
ozone,  and  which,  reverting  to  the  opinion  he  originally  entertained, 
he  now  believes  to  be  a  compound  of  oxygen  and  hydrogen,  is  ob- 
tained readily  and  in  great  abundance  by  placing  phosphorus  in  im- 
mediate contact  with  water  and  atmospheric  air  at  a  temperature  of 
about  fJ()°  Cent.,  but  that  nono  is  produced  when  water  is  absent. 
Heat  was  found  to  effect  the  dtfconiposition  of  ozone.  He  infers, 
both  from  his  own  experiments  and  those  of  M.  Marignac,  that  the 
presence  of  nitrogen,  instead  of  being  essential  to  the  formation  of 
ozone,  as  he  formerly  believed,  does  not  in  reality  contribute  in  any 
way  to  the  production  of  that  substance. 

"  On  the  Theory  of  V^ision,"  in  a  letter  to  S.  Hunter  Christie,  Esq., 
Sec.  U.S.     By  William  Ford  Stevenson,  Es(|.,  F.H.S. 

The  author  adduces  two  experiments,  of  placing  before  the  eye  an 
object,  the  ends  of  which  are  marked,  in  a  vc  rtical  position,  as 
**  clearly  demonstrating  that  objects  are  not  presented  to  the  mind 
as  they  are  found  upon  the  retina,  but  in  the  actual  position  in  which 
they  are  placed  before  the  spectator.'* 

"  On  the  Compounds  of  Tin  and  Iodine.'*  By  Thomas  H,  Henry, 
Esq.     Communicated  by  Uiehard  Phillips,  Esq.,  F.U.S. 

Different  properties  have  been  assigned  by  different  authoi*s  (as 
Sir  Humphry  Davy,  (jay-Lussae,  Boullay  and  Kanmielsberg)  to  a 
cond>ination  of  tin  with  iodine.  W  ith  a  view  to  explain  these  dis- 
cordances, the  author  instituted  the  series  of  experiments  (h  tailed 
in  this  paper,  and  which  have  led  him  to  the  eonelusion  that  the 
substiince  obtained  by  heating  tin  with  twiee  its  weight  of  iodine  is 
a  mixture  of  two  salts,  differing  from  each  other  in  their  composition. 


One  of  these  is  soluble  in  water  to  a  slight  extent  without  suffering 
decom[KMition,  while  the  other  is  immediately  decomposed  on  coming 
into  contact  with  water;  the  former  being  the  real  proto-iodide  de- 
scribed by  Boullay,  and  the  latter  being  a  biniodide,  a  ^t  of  which 
no  particular  description  had  hitherto  been  given,  but  which  was 
probably  the  compound  noticed  by  Sir  Humphry  Davy  as  being  of 
a  brilliant  orange  colour.  The  author  found  that  this  biniodide  sub- 
limes at  a  temperature  of  d56^  F^  while  the  proto-iodide»  if  protected 
from  the  contact  of  air,  may  be  heated  to  redness  without  subliming. 
The  author  did  not  succeed  in  obtaining  a  combination  of  tin  and 
iodine  corresponding  to  the  sesquioxide,  although  Boullay  supposes 
that  such  was  the  composition  of  some  yellow  crystals  which  were 
formed  by  the  mixture  of  solutions  of  proto-chloride  of  tin  and  of 
iodide  of  potassium.  A  more  detailed  account  of  the  properties  of 
the  iodides  of  tin  is  reserved  for  a  future  conununication. 

Supplement  to  a  Paper  *<  On  the  Nervous  Ganglia  of  the  Uterus.** 
By  Robert  Lee,  M.D.,  F.ll.S.,  Fellow  of  the  Royal  College  of  Phy- 
sicians. 

The  author  is  confirmed  in  his  views  regarding  the  arrangement 
of  the  nervous  filaments  distributed  to  the  uterus,  as  described  in  his 
papers  printed  in  the  Philosophical  Transactions  for  1H4>1  and  1842, 
by  his  recent  di&iection  of  a  gravid  uterus  at  the  full  period,  and 
which  he  considers  as  demonstrative  of  the  accuracy  of  all  the  state- 
ments which  are  contained  in  those  communications* 
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**  Experimental  Researches  in  Electricity.'*  By  Michael  Faraday, 
Esq.,  D.C.L.,  F.R.S.,  &c  Nineteenth  Series.  Section  25 :  On  the 
Magnetization  of  Light,  and  the  Illumination  of  Magnetic  Lines  of 
Force. 

For  a  long  time  past  the  author  had  felt  a  strong  persuasion,  de- 
rived from  philosophical  considerations,  that  among  the  several 
powers  of  nature  which  in  their  various  forms  of  operation  on  mat- 
ter produce  different  classes  of  effects,  there  exists  an  intimate  rela- 
tion ;  that  they  are  connected  by  a  common  origin,  have  a  reciprocal 
dependence  on  one  another,  and  arc  capable,  under  certain  condi- 
tions, of  being  converted  the  one  into  the  other.  Already  have  elec- 
tricity and  magnetism  afforded  evidence  of  this  mutual  convertibility  ; 
and  in  extending  his  views  to  a  wider  sphere,  the  author  became  con- 
vinced that  these  powers  must  have  relations  with  light  also.  Until 
lately  his  endeavours  to  detect  these  relations  were  unsuccessful ; 
but  at  length,  on  instituting  a  more  searching  interrogation  of  na- 
ture, he  arrived  at  the  discovery  recorded  in  the  present  paper, 
namely,  that  a  ray  of  light  may  be  electrified  and  magnetized  ;  and 
that  lines  of  magnetic  force  may  be  rendered  luminous. 

The  fundamental  experiment  revealing  this  new  and  important 
fact,  which  establishes  a  link  of  connexion  between  two  great  de- 
partments of  nature,  is  the  following.  A  ray  of  light  issuing  from 
an  Argand  lamp  is  first  polarized  in  the  horizontal  plane  by  reflexion 
from  a  glass  mirror,  and  then  made  to  pass,  for  a  certain  space, 
through  glass  composed  of  silicated  borate  of  lead,  on  its  emergence 
from  which  it  is  viewed  through  a  Nichols  eye-piece,  capable  of  re- 
volving on  a  horizontal  axis,  so  as  to  intercept  the  rdy,  or  allow  it 
to  be  transmitted,  alternately,  in  the  different  phases  of  its  revolu- 
tion. The  glass  through  which  the  ray  passes,  and  which  tlie  author 
terms  the  diafnagnetic,  is  placed  between  the  two  poles  of  a  powerful 
electro- magnet,  arranged  in  such  a  position  as  that  the  line  of  mag- 
netic forces  resulting  from  their  combined  action  shall  coincide  with, 
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or  diflfer  but  little  from  the  course  of  the  ray  in  its  passage  through 
the  glass.  It  was  then  found  that  if  the  eye-piece  had  been  so  turned 
as  to  render  the  ray  invisible  to  the  observer  looking  through  the 
eye-piece  before  the  electric  current  had  been  established,  it  be- 
comes visible  whenever,  by  the  completion  of  the  circuit,  the  mag- 
netic force  is  in  operation ;  but  instantly  becomes  again  invisible  on 
the  cessation  of  that  force  by  the  interruption  of  the  circuit.  Fur* 
ther  investigation  showed  that  the  magnetic  action  causes  the  plane 
of  polarization  of  the  polarized  ray  to  rotate,  for  the  ray  is  again 
rendered  visible  by  turning  the  eye-piece  to  a  certain  extent;  and 
that  the  direction  of  the  rotation  impressed  upon  the  ray,  when  the 
magnetic  influence  is  issuing  from  the  south  pole,  and  proceeding 
in  the  same  direction  as  the  polarized  ray,  is  right-handed,  or  si- 
milar to  that  of  the  motion  of  the  hands  of  a  watch,  as  estimated  by 
an  observer  at  the  eye-piece.  The  direction  in  which  the  rotation 
takes  place  will,  of  course,  be  reversed  by  reversing  either  the 
course  of  the  ray  or  the  poles  of  the  magnet.  Hence  it  follows  that 
the  polarized  ray  is  made  to  rotate  in  the  same  direction  as  the  cur- 
rents of  positive  electricity  are  circulating,  both  in  the  helices  com- 
posing the  electro-magnet,  and  also  in  the  same  direction  as  the 
hypothetical  currents,  which,  according  to  Ampere's  theory,  circu- 
late in  the  substance  of  a  steel  magnet.  The  rotatory  action  was 
found  to  be  always  directly  proportional  to  the  intensity  of  the 
magnetic  force,  but  not  to  that  of  the  electric  current ;  and  also  to 
be  proportional  to  the  length  of  that  portion  of  the  ray  which  re- 
ceives the  influence.  The  interposition  of  substances  which  occa- 
sion no  disturbance  of  the  magnetic  forces,  produces  no  change  in 
these  effects.  Magnets  consisting  only  of  electric  helices  act  with 
less  power  than  when  armed  with  iron,  and  in  which  magnetic  ac- 
tion is  consequently  more  strongly  developed. 

The  author  pursues  the  inquiry  by  varying  in  a  great  number  of 
ways  the  circumstances  in  which  this  newly-discovered  influence  is 
exerted ;  and  finds  that  the  modifications  thus  introduced  in  the  re- 
sults are  all  explicable  by  reference  to  the  general  law  above  stated. 
Thus  the  effect  is  produced,  though  in  a  less  degree,  when  the  po- 
larized ray  is  subjected  to  the  action  of  an  ordinary  magnet,  instead 
of  one  that  derives  its  power  from  a  voltaic  current ;  and  it  is  also 
weaker  when  a  single  pole  only  is  employed.  It  is,  on  the  other 
hand,  increased  by  the  addition  of  a  hollow  cylinder  of  iron,  placed 
within  the  helix,  the  polarized  ray  traversing  its  axis  being  then 
acted  upon  with  great  energy.  Helices  act  with  equal  power  in 
any  part  of  the  cylindric  space  which  they  enclose.  The  heavy  glass 
used  in  these  experiments  was  found  to  possess  in  itself,  no  specific 
magneto-inductive  action. 

Different  media  differ  extremely  in  the  degree  in  which  they  are 
capable  of  exerting  the  rotatory  power  over  a  polarized  ray  of  light. 
)t  is  a  power  which  has  no  apparent  relation  to  the  other  physical 
properties,  whether  chemical  or  mechanical,  of  these  bodies.  Yet, 
however  it  may  differ  in  its  degree,  it  is  always  the  same  in  kind ; 
the  rotation  it  effects  is  invariably  in  one  direction,  dependent,  how- 
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ever,  ou  the  directions  of  the  ray  and  of  the  magnetic  force.  In 
this  respect  it  differs  essentially  from  the  rotatory  power  naturally 
possessed  by  many  bodies,  such  as  quartz,  sugar,  oil  of  turpentine, 
&c^  which  exhibit  the  phenomena  of  circular  polarization ;  for  in 
some  of  these  the  rotation  takes  place  to  the  right,  and  in  others  to 
the  left.  When,  therefore,  such  substances  are  employed  as  diamag- 
netics,  the  natural  and  the  superinduced  powers  tend  to  produce 
either  the  same  or  opposite  rotations ;  and  the  resulting  effects  are 
modified  according  as  they  are  cumulative  in  the  former  case,  and 
differential  in  the  latter. 

In  the  concluding  section  of  the  paper,  the  author  enters  into  ge- 
neral considerations  on  the  nature  of  the  newly-discovered  influence 
of  electricity  and  magnetism  over  light,  and  remarks  that  all  these 
powers  possess  in  common  a.duality  of  character  which  constitutes 
them  a  peculiar  class,  and  affords  an  opening  which  before  was 
wanting  for  the  appliance  of  these  powers  to  the  investigation  of 
this  and  other  radiant  agencies.  The  phenomena  thus  brought  to 
light  confirm  the  views  entertained  by  the  author  relative  to  the  con- 
stitution of  matter  as  being  spheres  of  power,  for  the  operation  of 
which  the  conception  of  a  solid  nucleus  is  not  necessary ;  and  leads 
to  the  presumption  that  the  influence  of  magnetism  on  bodies  which 
exhibit  no  magnetic  properties  consists  in  producing  in  them  a  state 
of  electric  tension  tending  to  a  current;  while  on  iron,  nickel,  and 
other  bodies  susceptible  of  magnetism,  currents  are  actually  esta- 
blished by  the  same  influence. 

The  author  states  that  he  is  still  engaged  in  the  prosecution  of 
these  inquiries. 

"On  the  Action  of  the  Rays  of  the  Spectrum  on  Vegetable 
Juices  :**  being  an  Extract  from  a  Letter  by  Mrs.  M.  Somerville  to 
Sir  John  F.  W.  Hcrscliel,  Bart.,  dated  Rome,  September  20, 1845. 
Communicated  by  Sir  John  F.  W.  Herschel,  Bart.,  F.R.S. 

In  the  experiments  of  which  the  results  are  here  recorded,  the  solar 
spectrum  was  condensed  by  a  lens  of  flint  glass  of  seven  inches  and 
a  half  focus,  maintained  in  the  same  part  of  the  screen  by  keeping  a 
pin-hole  or  pencil-mark  constantly  at  the  corner  of  the  red  rays, 
which  were  sharply  defined  by  being  viewed  through  blue  spec- 
tacles ;  and  the  apparatus  was  covered  with  black  cloth  in  order  to 
exclude  extraneous  light.  Thick  white  letter-paper,  moistened  with 
the  liquid  to  be  examined,  was  exposed  wet  to  the  spectrum,  as  it 
was  found  that  the  action  of  the  coloured  light  was  thus  rendered 
more  immediate  and  more  intense,  than  when  the  surface  of  the 
paper  was  dry. 

The  action  of  the  spectrum  at  the  junction  of  the  lavender  with 
the  violet  rays  was  found  in  some  cases  to  bo  different  from  what  it 
is  with  either  of  these  colours  separately,  indicating  a  break  in  the 
continuity  of  action,  and  suggesting  the  idea  of  a  secondary  spec- 
trum. In  many  instances  the  yellow  and  green  rays  exert  a  power- 
ful influence  on  vegetable  substances,  an  influence  apparently  un- 
connected with  heat;   for  the  darkening  is  generally  least  under 
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the  red  rays  and  immediately  below  them,  where  the  calorific  rays 
are  most  abundant.  The  action,  in  a  great  number  of  cases,  pro* 
duces  insulated  spots  in  different  parts  of  the  spectrum,  but  more 
especially  in  the  region  of  the  rays  of  mean  refrangibility,  in  which 
neither  the  calorific  nor  the  chemical  powers  are  the  greatest  The 
point  of  maximum  intensity  is  sometimes  altered  by  the  addition 
of  acids,  alkalies,  or  diluted  alcohol.  But  altogether,  as  the  author 
states,  the  action  of  the  different  parts  of  the  spectrum  seems  to  be 
very  capricious,  the  changes  of  colour  produced  being  exceedingly 
irregular  and  unaccountable. 


December  1,  1845. 

At  the  Anniversaty  MeeHngy 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Captain  Smyth,  on  the  part  of  the  Auditors  of  the  Treasurer's 
Accounts,  reported,  that  the  total  receipts  during  the  past  year,  in- 
clusive of  a  balance  of  1940/.  i2s.  bd^  carried  from  tlie  account  of 
the  preceding;  year,  amounted  to  5110/.  1 1 5.  Sd. ;  and  that  the  total 
amount  of  payments  in  the  same  period  amounted  to  30S3/.  \9s,  5d^ 
leaving  a  balance  in  the  hands  of  the  Treasurer  of  207G/.  1  is,  lOfL 

Tlie  thanks  of  tlie  Meeting  were  given  to  the  Auditors  for  the 
trouble  they  have  taken  in  examining  the  Treasurer's  Accounts. 

The  Secretary  then  read  the  following  lists  of  deceased  Fellows  of 
the  Royal  Society,  and  of  those  admitted  into  the  Society  since  the 
last  Anniversary  in  1844. 

List  of  Fellows  of  the  Royal  Society  deceased  since  the  last  Anni- 
versary (1844). 

On  the  Home  List, 


David  Francis  Atcherley,  Esq. 

George  Basevi,  Esq. 

George  Henry  Law,  Lord  Bishop 

of  Bath  and  Wells. 
Rev.  William  Frederick  Baylay. 
John  Laurens  Bicknell,  Esq. 
Samuel  Bosanquet,  Esq. 
Right    Hon.    William     Sturgcs 

Bourne. 
John  Frederic  Daniell,  Esq.,  For. 

Secretary. 


Rev.  Henry  Coddington. 

Very  Rev.  Edmund  Goodenough, 

Dean  of  Wells. 
William  Heberdcn,  M.D. 
Thomas  Phillips,  Esq.,  R.A. 
John  Ramsbottom,  Esq. 
Martin  Tupper,  Esq. 
The   Marquis   of  Westminster, 

K.G. 
Sir  Isaac  Wilson,  Knt.,  M.D. 


Chi  the  Foreign  List, 
Le  Comte  dc  Cassini.  |  Theodore  de  Saussure. 
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Ceased  to  be  Fellows  in  default  of  their  Annual  Payments. 


Robert  Grymbald  Bigsby,  Esq. 
Henry  Napier,  Esq.,  CapU  R.N. 


Rev.  George  Glover,  Archdeacon 
of  Sudbur}'. 


List  of  Admissions  into  the  Royal  Society  since  the  last  Anniver- 
sary (1844). 

On  the  Home  List. 


Adair,  Robert  Shafto,  Esq. 
Bandon,  Right  Hon.  the  Earl  of. 
Barlow,  Peter  William,  Esq. 
Barrow,  John,  jun.,  Esq. 
Dickenson,  John,  Esq. 
Falconer,  Hugh,  M.D. 
Forbes,  Edward,  Esq. 
Fownes,  George,  Esq, 
Harrison,  Thomas  Charles,  Esq. 
Jackson,  Colonel  Julius. 
Johnston,  Alexander  Robert,  Esq. 
Martin,  James  Ranald,  Esq, 
MiUer,  William  Allen,  M.D. 


Monteith,  Major-Gen.  William. 
Rennie,  James,  Esq. 
Simon,  John,  Esq. 
Sop  with,  Thomas,  Esq. 
Stebbing,  Rev.  Henr}',  D.D. 
Taylor,  Alfred  Swaine,  Esq. 
Thesiger,  Sir  Frederick. 
Tupper,  Martin  Farr|uhar,  Esq. 
Washington,  John,   Esci.,  Capt. 

R.N. 
Wilson,  Erasmus,  Esq. 
Wibon,  Rev.  John,  D.D. 


The  President  then  addressed  the  Meeting  as  follows: — 

Gentlemen, 

I  DEEPLY  regret  that  I  have  to  commence  my  address  to  you  by 
lamenting,  in  common  with  the  whole  Society,  that  after  many  years 
of  the  most  valuable  services,  Sir  John  Lubbock  has  resigned  the 
situation  of  your  Treasurer.  As  he  is  now  not  generally  resident 
in  London,  he  feels  the  inconvenience  of  the  necessary  attendance 
on  your  business  so  great,  that  we  cannot  further  urge  his  retention 
of  that  important  oflice.  F  am  quite  sure  that  I  shall  be  no  unfaith- 
ful interpreter  of  your  feelings  wiien  I  thus  publicly  express  your 
thanks  and  regrets,  as  well  as  my  own,  and  those  of  your  Council. 

The  practice  wliich  has  been  recently  introduced  of  stating  as  far 
as  possible  at  the  conclusion  of  one  meeting,  the  subjects  of  papers 
to  be  read  on  the  following  Thursday,  will,  I  have  no  doubt,  be 
found  most  useful,  and  can,  1  think,  be  accompanied  by  no  draw- 
backs. I  am  aware  that  the  introduction  of  discussion  on  papers 
after  they  have  been  read  can  hardly  be  expected  to  meet  with  uni- 
versal concurrence.  It  may  certainly  be  attended  with  some  incon- 
venience. It  therefore  appears  to  me  to  be  indispensably  necessary 
that  the  President,  or  the  Vice-President  in  the  Chair,  should  have, 
and  exercise  the  absolute  power,  both  of  abstaining  from  an  invitation 
to  discuss  papers,  which  from  their  abstract  nature,  or  from  any  other 
cause  are  little  calculated  for  discussion,  and  also  of  checking  con- 
versation when  it  becomes  either  intemperate  and  personal,  incon- 
veniently long,  or  in  any  other  manner  not  desirable  to  be  con- 
tinued.    So  checked  and  guarded,  I  believe  that  it  m  ill  give  our 
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meetings  more  spirit  and  more  interest,  and  will  at  the  same  time 
promote  the  investigation  of  physical  truth,  and  so  most  efficiently 
fulfil  the  objects  for  which  the  Society  itself  was  instituted. 

It  appears  to  me,  and  your  present  Council  have  concurred  in  the 
opinion,  that  the  period  of  our  Anniversary,  in  the  gloomy  month  of 
November,  and  at  a  time  when  London  is  comparatively  deserted,  is 
extremely  inconvenient.  It  is  ver}'  inconvenient  for  your  Council 
itself,  which  is  obliged  more  than  once  to  assemble  for  the  purpose 
of  preliminary  arrangements  before  the  commencement  of  our  au- 
tumnal evening  meetings.  It  is  also  very  inconvenient  to  the  body 
at  large,  and  in  truth  has  a  tendency  to  restrict  the  assembly  of  our 
members  on  the  important  day  of  the  election  of  the  new  Council 
to  those  who  are  resident  in  London.  At  the  time  when  St.  An- 
drew's day  was  selected,  the  London  season  commenced  much 
earlier  than  it  now  does,  and  it  was  probably  the  best  fitted  for 
securing  a  large  attendance.  I  shall  certainly,  if  I  again  occupy  the 
honourable  situation  of  your  President,  bring  the  question  before 
your  new  Council,  but  it  is  not  yet  clear  how  this  inconvenience 
can  be  obviated. 

The  magnetic  observations  that  have  now  for  several  years  been 
carried  on  simultaneously  at  different  establishments  by  our  own 
and  other  governments,  were  not  undertaken  by  Her  Majesty's 
Government  for  a  longer  period  than  the  termination  of  the  present 
year.  It  was  therefore  deemed  advisable  to  invite  the  conductors 
of  those  observations  in  foreign  countries,  to  communicate  their 
opinions  in  writing,  and  after  doing  so,  to  come  over  to  England  at 
the  time  of  the  meeting  of  the  British  Association.  It  was  pro- 
posed then  to  hold  a  congress  for  the  consideration  of  the  propriety 
of  continuing  the  magnetic  observations.  Such  a  congress  met  at 
Cambridge  last  summer,  probably  the  largest  combination  of  men 
of  the  highest  attainments  in  science  from  every  part  of  Europe 
that  ever  met  together  in  a  scientific  parliament,  whose  object  was 
the  solution  of  some  of  the  most  interesting  problems  in  natural 
philosophy.  There  were  to  be  seen  together  the  Astronomers 
Royal  of  England  and  Ireland,  Dr.  Lloyd,  and  Colonel  Sabine,  who 
had  taken  the  most  active  part  in  arranging  and  combining  the 
joint  magnetic  operations.  Sir  Juhn  Herschcl,  the  President  of  the 
British  Association,  his  immediate  predecessors  the  Dean  of  Ely,  and 
Lord  Rosse,  and  many  other  gentlemen  whom  the  Royal  Society  is 
proud  to  name  among  her  Fellows,  together  with  the  representatives 
of  the  highest  science  of  the  continent  That,  as  your  President,  I 
should  have  had  the  opportunity  of  taking  even  the  humblest  part  in 
such  a  meeting  will  ever  be  esteemed  by  me  one  of  the  highest  honours 
to  which  your  too  favourable  consideration  has  raised  me.  Afler 
anxious  deliberation,  the  Congress  recommended  to  the  British  Go- 
vernment and  to  the  East  India  Company  the  continuation  of  the 
observations  on  a  modified,  and  in  some  respects  a  reduced  scale. 
To  the  Council  of  the  Royal  Society,  some  of  whose  members  had 
already  taken  an  active  part  in  the  deliberations  of  the  Congress,  I 
reported  the  resolutions  adopted  at  Cambridge,  and  the  Council 
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ananimously  agreed  to  recommend  them  also  to  Sir  Robert  PeeL 
I  therefore  signified  our  wishes  to  the  Prime  Minister  and  to  the  Di- 
rectors of  the  East  India  Company ;  I  rejoice  to  say  that  they  have 
both  g^ven  their  consent  to  the  adoption  of  the  united  recommen- 
dation of  the  Royal  Society  and  the  British  Association,  and  it  only 
remains  for  roe  to  express  to  them  the  gratitude  of  the  world  of 
science.  I  have  strong  reasons  to  believe  that  the  other  govern- 
ments who  have  carried  on  joint  observations  with  us,  will  also  con« 
tinue  them  with  some  modification,  and  thus  that  we  shall  continue 
to  see  the  world  united  by  important  scientific  inquiries  carried  on 
in  common, — a  pledge  of  peace  and  friendship,  and  a  proof  of  the 
growing  conviction  that  it  is  the  real  interest  of  every  civilized  go- 
vernment to  promote  physical  science. 

I  am  happy  to  be  able  to  announce  the  safe  return  to  the  Cape  of 
Good  Hope  of  the  vessel  which,  at  the  request  of  the  Royal  Society, 
was  sent  by  Her  Majesty's  Government  under  the  direction  of  Lieut. 
T.  £•  L.  Moore  of  the  Royal  Navy,  and  Lieut  Henry  Clerk  of  the 
Royal  Artillery,  to  complete  the  magnetic  survey  of  the  high  lati- 
tudes of  the  southern  hemisphere,  of  which  three-fourths  had  pre- 
viously been  accomplished  by  the  expedition  under  Sir  James  Clark 
Ross.  The  Pagoda  left  the  Cape  of  Good  Hope  in  January  Inst, 
making  a  course  to  the  southward  in  the  meridian  of  Greenwich, 
until  her  further  progress  in  that  direction  was  stopped  by  the  ice 
in  the  vicinity  of  the  Antarctic  Circle.  Thence  she  proceeded  to  the 
eastward,  keeping  as  near  the  edge  of  the  ice  as  circumstances  would 
permit,  until  the  close  of  the  season  of  navigation  in  those  latitudes, 
when  she  had  passed  the  meridian  of  120°  £.  and  had  connected 
her  survey  with  that  of  Sir  James  Ross's  expedition.  Lieutenants 
Moore  and  Clerk  are  on  their  way  to  England  with  their  magnetic 
observations,  of  which  the  results  will  eventually  be  presented  to 
the  Royal  Society.  I  am  happy  to  add,  that  this  service  has  been 
performed  without  accident  or  loss  of  life. 

Since  our  last  Anniversary,  Sir  John  Franklin  and  Captain  Crozier 
have  lefY  the  shores  of  England  for  the  purposes  of  discovery  in  the 
other  cold  regions  of  the  globe.  As  the  Government  previously 
consulted  the  Council  of  the  Royal  Society  on  the  importance  of 
such  an  expedition  to  the  cause  of  geographical  science,  we  must 
naturally  feel  a  deep  interest  in  its  success.  It  would  be  pre- 
sumptuous to  speculate  on  the  solution  of  the  problem  of  a  North- 
west Passage.  Barriers  of  ice  may  prove  insurmountable,  but  we 
may  confidently  trust  that  every  thing  will  be  done  that  energy  and 
experienced  skill  can  cfiect,  by  an  expedition  which  goe^  out  with 
mechanical  advantages  that  attended  none  of  the  former  attempts  of 
a  Parry  and  a  Ross. 

The  year  that  has  now  elapsed  has  had  thrown  over  it  a  dark 
gloom  by  a  most  melancholy  and  awful  event.  I  need  not  say  that  I 
allude  to  the  deeply  lamented  death  of  our  late  Foreign  Secretary, 
Mr.  Daniell.  That  a  soldier  should  fall  in  the  battle-field,  or  that  a 
sailor  should  meet  with  a  glorious  death  on  the  deck  of  a  uian-of- 
war,  or  lose  his  life  in  the  storms  that  have  wrecked  so  many  gallant 
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vessels,  seems  a  natural  as  well  as  honourable  termination  to  the 
career  of  each.  Professor  DanielFs  valuable  life  came  to  a  close  as 
sudden,  while  he  was  engaged  in  performing  his  duty  as  a  man  of 
science — his  duty  as  one  of  our  officers — in  his  attendance  on  one 
of  our  Councils — an  awful  proof  of  the  uncertainty  of  human  life, 
even  while  no  danger  seems  to  impend.  We  propose,  in  the  room 
of  Mr.  Daniell,  Colonel  Sabine  as  your  Foreign  Secretary ;  a  gen- 
tleman not  only  ardently  zealous  for  science  in  general,  but  also  one 
of  those  who  have  taken  the  most  active  share  in  those  magneticai 
inquiries  to  which  I  have  already  adverted,  and  which  are  so  in- 
teresting to  the  Royal  Society  from  our  part  in  them  since  their 
commencement.  These  magneticai  inquiries  have  occasioned  much 
necessary  intercourse  between  Colonel  Sabine  and  the  scientific 
men  of  the  continent,  and  therefore  form  an  additional  recommen- 
dation of  that  gentleman  as  our  Foreign  Secretarv. 

In  recommending  an  engineer  so  eminent  as  Nfr.  Rennie  to  the 
office  of  Treasurer,  I  need  hardly  advert  to  the  scientific  acquire- 
ments indispensable  in  his  profession.  Nor  is  it  necessary  for  me 
to  remark,  that  it  is  an  office  that  should  be  held  by  one  that  is  a 
man  of  business  as  well  as  a  philosopher,  an  union  of  qualities  not 
found  in  all,  though  so  happily  united  in  a  Baily  and  a  Lubbock ; 
but  it  is  right  in  mentioning  that  profession  for  me  to  express  my 
regret  that  gentlemen  should  have  been  publicly  advertised  as  Fel- 
lows of  this  Society  who  do  not  possess  that  honour;  at  the  same 
time  it  is  but  fair  to  say,  that  in  all  probability  the  misstatement 
arose  from  mistake  alone  in  the  Secretaries  of  the  advertising  com- 
panies, and  I  entertain  no  doubt  that  greater  care  will  be  taken  for 
the  future  to  avoid  similar  errors. 

Your  Assistant  Secretary',  in  his  capacity  of  Librarian,  has  com- 
piled a  Catalogue  of  the  Maps,  Charts  and  Surveys,  in  the  possession 
of  the  Society,  which  have  been  accumulating  for  many  years. 
These  amount  to  several  thousands,  and  they  are  now  arranged  in 
such  a  manner  as  to  be  immediately  accessible  to  the  Fellows.  Ca- 
talogues have  also  been  made  of  the  miscellaneous  drawings  and  en- 
gravings of  scientific  subjects,  and  likewise  of  the  valuable  and  in- 
teresting collection  of  portraits  of  the  distinguished  deceased  Fel- 
lows of  the  Society. 

The  Library  has  been  enriched  during  the  past  Session  by  a  very 
perfect  copy,  on  vellum,  of  the  magnificent  work,  entitled  'Descrip- 
tion do  I'Egypte,'  consisting  of  nine  volumes  of  letter-press,  and  four- 
teen imperial  folio  volumes  containing  930  engravings,  illustrative 
uf  the  antiquities  and  natural  history  of  Egypt.  It  has  also  received 
the  valuable  present  of  a  considerable  number  of  Chinese  lK>oks 
from  Mr.  Walker  of  Preston  ;  at  present  the  Chinese  language  is  so 
little  known  that  these  arc  likely  to  be  useful  to  very  few  of  our  Fel- 
lows. The  increased  facilities,  however,  now  existing  for  communi- 
cation with  the  great  kingdom  of  China,  will  probably  lead  to  much 
greater  study  of  its  difficult  language,  so  that  these  works  may  be- 
come a  very  valuable  and  interesting  portion  of  our  Library. 
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Mr.  Astronomer  Royal, 

It  is  now  my  duty  to  announce  to  you  that  a  Royal  Medal  has 
bceu  adjudged  to  you  by  the  Council  for  your  important  inquiry 
into  the  Tides  on  the  Coast  of  Ireland.  It  is  a  great  gratification  to 
me  to  give  a  medal,  conferred  by  his  sovereign,  to  one  to  whom  is 
committed  the  charge  of  the  great  scientific  establishment  of  En- 
gland, for  investigations  carried  on  with  consummate  scientific  abi- 
lity, connected  with  the  mighty  element  on  which  his  country  has 
reaped  so  much  glory,  and  to  which  she  owes  so  much  of  her  wealth 
and  of  her  safety.  If  the  day  of  necessity  should  ever  arrive,  I 
doubt  not  that  her  sons  will  emulate  the  achievements  of  their  pre- 
decessors. Now,  in  the  happier  times  of  peace,  it  is  gratifying  to 
see  British  skill  and  British  science  gathering  bloodless,  but  unperish- 
ing  laurels  on  the  same  field,  and  by  so  doing  ministering  with  no 
unselfish  hand  to  the  safety  of  all  who  pursue  the  avocations  of 
commerce. 

Mr.  Beck, 

A  Royal  Medal  has  been  adjudged  to  you  by  the  Council  of  the 
Royal  Society,  complying  thereby  with  the  recommendation  of  the 
Committee  of  Physiology,  for  your  researches  into  one  of  the  most 
important  subjects  of  anatomical  inquiry  *.     In  presenting  it  to  you, 

♦  The  report  of  the  Committee  of  Physiology  on  the  claims  of  Mr.  Beck's 
paper  to  the  award  of  the  Medal,  is  as  follows  : — 

"  The  paper  of  Mr.  Beck  contains  the  result  of  an  elaborate  anatomical 
investigation  of  the  Nerves  of  the  Uterus,  together  with  observations  on 
the  structure  and  connexions  of  the  sympathetic  nerve. 

"  By  his  researches  the  author  has  cleared  up  various  points  concerning 
the  nerves  of  the  uterus  which  have  hitherto  been  doubtful  or  misunder- 
stood. He  has  determined  more  precisely  than  heretofore  the  source  and 
mode  of  distribution  of  these  nerves,  and  the  real  extent  to  which  the  organ 
is  supplied  with  them.  The  true  nature  of  the  nervous  ganglia  at  the  neck 
of  tlie  uterus,  and  of  the  plexuses  formed  by  the  sympathetic  and  sacral 
nerves  in  the  same  situation,  is  also  satisfactorily  made  out,  as  well  as  the 
fact  that  the  branches  derived  from  the  sacral  nerves  are  not  destined  for 
the  uterus,  but  are  distributed  to  adjacent  organs. 

"  With  regard  to  the  sympathetic  ner\'c,  it  is  shown  that  there  are  both 
grey  and  white  separate  branches  of  communication  between  that  nerve  and 
the  spinal  nerves.  This  important  fact  has,  it  is  true,  been  already  pointed 
out  in  the  recently  published  work  of  Todd  and  Bowman,  but  the  author 
of  the  paper  has  nevertheless  the  merit  of  arriving  at  it  independently,  by 
his  own  observations.  He  has  further  shown  that  the  white  and  grey  con- 
stituents of  the  nerve  keep  distinct  from  each  other,  not  only  in  the  so- 
called  trunk  of  the  sympathetic,  but  also  in  its  primary  branches,  as  far  as 
the  visceral  ganglia,  beyond  which  the  white  and  grey  ports  become  inter- 
mixed in  the  nerves  distributed  to  the  viscera.  The  precise  mode  of  con- 
nexion of  the  white  and  grey  communicating  branches  with  the  spinal 
nerves  is  also  carefully  investigated.  These  observations  appear  important 
as  tending  to  throw  light  on  the  constitution  of  the  sympathetic  nerve  and 
its  relation  to  the  rest  of  the  nervous  system. 

"The  Committee  consider  the  paper  of  Mr.  Beck  as  a  most  valuable 
contribution  to  the  Anatomy  of  the  nervous  system,  and  as  affording  addi- 
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I  may  be  allowed  to  express  my  hope  that  you  will  continue  your 
researches,  and  that  others  of  your  profession  may  be  encouraged 
to  do  so  likewise,  so  that  in  the  result  our  information  may  become 
more  perfect  and  full  than  we  yet  possess  on  points  of  very  difficult 
solution. 

I  trust  that  the  consequence  of  discoveries  thus  made  will  be  a 
diminution  of  those  dangers,  and  an  alleviation  of  those  pains  which 
are  the  price  paid  for  the  entry  iuto  the  world  of  every  human 
being. 

The  purpose  for  which  the  Royal  Society  was  established  was 
indeed  the  improvement  of  natural  knowledge  for  its  own  sake ;  but 
we  can  never  forget  that  tlie  privilege  of  acquiring  that  knowledge 
entails  the  duty  of  employing  it  to  the  utmost  of  our  power,  not  only 
to  the  glory  of  Him  who  has  given  us  our  reasoning  powers,  but 
alto  to  the  service,  as  far  as  may  be,  of  those  who  are  His  creatures. 

Mr.  Owen, 

I  have  the  pleasure  of  requesting  you  to  transmit  the  Copley  Me- 
dal to  your  friend  Mr.  Schwann,  for  his  valuable  work  on  the  Ana- 
logies of  Vegetables  and  Animals.  This  subject  is  one  of  the  deepest 
interest  to  the  natural  philosopher,  for  what  can  be  more  important 
than  to  trace  those  analogies  by  which  the  two  great  kingdoms  of 
nature  are  united,  and  which  show  that  the  same  wisdom  has  di- 
rected every  portion  of  the  creation  ?  It  is  also  a  large  and  not  easily 
exhausted  tield  of  inquiry,  and  being  so,  I  trust  that  he  who  has 
already  so  ably  cultivated  it  may  reap  from  it  still  larger  harvests 
of  scientific  discovery. 

I  now  proceed  to  the  biographical  notices  of  some  of  our  deceased 
members. 

Dr.  William  Hbbbrdbn,  the  son  of  the  eminent  and  accom- 
plished author  of  the  *  Commentaries  on  the  History  and  Cure  of 
Diseases.*  was  born  in  London  in  the  year  1767.  At  the  early  age 
of  seven,  he  was  sent  to  school  at  the  Charter  House,  and  appears  to 
have  there  made  rapid  progress  in  the  elementary  branches  of  educa- 
tion. His  academical  studies  were  pursued  in  St.  John's  College, 
Cambridge,  where  he  highly  distinguished  himself  both  by  his  ma- 
thematical and  his  classical  acquirements.  Under  his  fathers  tuition 
he  applied  himself  with  great  diligence  to  his  profession  as  a  pupil 
of  St.  George's  Hospital,  to  which,  at  a  subsequent  period,  he  was 
appointed  one  of  the  Physicians.  He  was  elected  a  Fellow  of  this 
Society  in  the  year  1791  :  and  in  1797,  became  a  Fellow  of  the 
College  of  Physicians.  His  practice  soon  became  tolerably  exten- 
sive.    On  the  death  of  Sir  George  Baker  in  1809,  he  succeeded  him 

tional  and  more  precise  data  for  physiological  reasoning  respecting  the 
nerves  to  which  it  refers.  On  these  grounds,  as  well  as  on  account  of  the 
consummate  skill  and  devoted  perseverance  displayed  by  the  author  in  his 
arduous  investigations,  they  have  recommended  that  his  paper  be  rewarded 
with  the  Royal  Medal." 
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in  the  appointment  of  physician  to  the  King,  whose  favour  he  soon 
conciliated,  and  by  whom  he  was  more  than  once  offered  a  baronetcy 
and  a  pension,  distinctions  which  his  high-minded  aversion  to  de- 
pendence and  ostentation  always  induced  him  to  decline.  The 
ambition  of  great  professional  success  appears  to  have  been  super- 
seded by  his  fondness  for  literary  pursuits,  diverting  him  by  degrees 
from  the  laborious  exertions  and  exclusive  devotion  which  are  ever 
requisite  for  rising  to  the  higher  eminences  in  medicine ;  for  we  find 
him,  in  1812,  when  suddenly  left  a  widower  with  a  family  of  nine 
young  children,  gradually  relinquishing  practice,  and  retiring  from 
active  life  to  the  village  of  Datchet,  in  Buclcinghamshire,  where  for 
the  ensuing  fourteen  years,  he  devoted  himself  to  the  superintend- 
ence of  his  children's  education,  to  the  cultivation  of  letters,  and  tbe 
enjoyment  of  a  select  society.  It  was  during  this  period  that  he 
amused  himself  with  translating  Cicero's  Letters  to  Atticus,  which 
he  subsequently  published.  He  was  also  the  author  of  a  short 
Treatise  on  General  Education ;  a  subject  which,  from  the  peculiar 
circumstances  in  which  he  was  placed,  had  anxiously  occupied  his 
mind.  This  was  followed  by  a  translation  of  that  part  of  the  Mo- 
ralia  of  Plutarch  that  relates  to  brotherly  love,  which  he  dedicated 
to  his  children. 

In  the  year  1826,  he  again  came  to  reside  in  London,  principally 
with  the  view  of  contributing  by  his  instructions  to  advance  his  son 
in  those  professional  studies  which  he  was  pursuing  in  the  same 
hospital,  from  which  he  had  himself  derived  a  large  portion  of  his 
practical  knowledge.  But  in  this,  his  fondest  hope,  he  was  doomed 
to  suffer  the  most  cruel  disappointment;  for  the  brilliant  career  of 
which  that  favourite  son  was  giving  auspicious  promise,  was  sud- 
denly closed  in  death,  occasioned  by  the  reception  of  poisonous 
matter  during  a  post-mortem  examination.  Other  domestic  cala- 
mities followed  in  quick  succession :  the  loss  of  another  son,  and  of 
his  eldest  daughter,  overshadowed  his  declining  yeam  with  the  deepest 
gloom,  which  found  relief  only  in  religious  contemplation,  and  the 
composition  of  various  works  illustrative  of  the  Scriptures.  He 
die<l  on  the  19th  of  February,  1845,  aged  77. 

His  contributions  to  the  Philosophical  Transactions  consist  of  tM'o 
papers ;  the  iirst  in  1796,  on  the  influence  of  cold  on  the  health  of 
the  inhabitants  of  London ;  in  which  he  shows,  in  opposition  to  the 
popular  prejudices  then  prevalent,  that  a  severe  winter  in  attended 
with  greatly  increased  mortality.  The  second  paper  is  entitled 
"On  the  heat  of  July  1825,  together  with  some  remarks  on  sensible 
cold,"  in  which  he  points  out  the  causes  which  influence  our  sensa- 
tions of  temperature,  and  more  especially  the  powerful  effect  of  wind 
in  increasing  the  rate  of  cooling,  and  coiise(|uenfiy  of  creating  the 
sensation  of  cold  in  the  human  body,  independently  of  any  actual 
depression  in  the  temperature  of  the  air. 

John  Frederic  Daniell  was  born  in  Essex  Street,  Strand, 
12th  of  March,  1790.  His  father,  (leorgo  Daniell,  Es(j.,  Bencher 
of  the  Inner  Temple,  provided  him  with  a  good  classical  education 
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under  his  uwn  roof.  At  an  early  age  he  showed  fondness  for  tne 
pursuits  of  science,  and  was  placed  in  the  sugar  refining  establish- 
ment of  a  relative,  where  he  introduced  important  improvements  in 
the  manufacture.  The  pursuits  of  business,  however,  were  uncon- 
genial to  his  tastes,  and  he  soon  relinquished  this  occupation.  lu 
1813  he  was  elected  a  Fellow  of  the  Royal  Society,  of  which  body 
he  continued  till  the  day  of  his  death  a  zealous  and  active  member. 

The  sendees  he  rendered  to  more  than  one  branch  of  science 
were  of  no  ordinary  description.  From  an  early  period  of  his  life 
his  mind  was  directed  to  the  study  of  meteorology,  at  a  time  when  it 
consisted  of  little  more  than  a  vast  accumulation  of  facts  and  ob- 
servations. 

In  the  year  1823  he  published  the  first  edition  of  his  'Meteoro- 
logical Essays,'  .which  constituted  a  new  epoch  in  the  science,  and 
still  continues  the  standaiti  work  of  reference,  the  third  edition  of 
which  he  had  nearly  completed  at  the  time  of  his  death.  This  was 
the  first  attempt  to  embrace  in  a  general  view  the  scattered  facts  of 
the  science,  and  by  synthetically  applying  the  known  laws  which  re- 
gulate the  constitution  of  gases  and  vapours,  the  principles  of  their 
equilibrium,  and  the  distribution  of  heat  among  them,  to  give  a  con- 
nected account  of  the  main  phenomena  of  the  earth  s  atmosphere. 
He  insisted  on  the  paramount  importance  of  extreme  accuracy  in 
the  construction  of  the  instruments  employed  for  such  inquiries,  and 
gave  directions  by  which  the  needful  accuracy  could  with  certainty 
and  facility  be  obtained.  By  the  invention  of  the  hygrometer,  which 
bears  his  name,  he  first  conferred  precision  on  the  means  of  ascer- 
taining the  moisture  or  dryness  of  the  atmosphere,  a  point  of  cardi- 
nal importance  in  all  investigations  of  this  nature;  his  instrument 
still  continues  that  which  can  be  best  depended  upon  for  this  pur- 
pose. With  these  accurate  instruments,  he  for  three  years  kept  a 
iaithful  register  of  the  various  atmospheric  changes ;  he  organized 
the  plan  adopted  by  the  Horticultural  Society  in  their  annual  me- 
teorulogical  reports,  a  plan  which  formed  the  model  to  the  admirable 
and  luon:  extended  series  of  meteorological  observations  now  issued 
woekly  from  tlie  (Jrronwich  Observatory  under  the  superintendence 
of  the  Astronomer  Royal. 

In  the  year  1824  lie  communicated  to  the  Horticultural  Society 
an  essay  'On  Artificial  Climate,*  which  appeared  in  their  Transactions 
for  that  year.  In  this  paper  among  other  subjects  he  insisted  on 
the  absolute  necosity  of  attention  to  the  moisture  of  the  atmosphere, 
as  well  Jis  of  that  of  maintaining  in  our  hot-houses  the  moisture  as 
\\  til  as  the  temperature  of  a  tropical  climate,  if  we  would  produce 
a  vegetation  of  tropical  luxuriance.  The  publication  of  this  essay 
caused  a  complete  change  in  the  methods  adopted  for  the  culture  of 
plants  in  geneml,  and  particularly  of  those  contained  in  green- 
liouses  and  hot-houses,  which  upon  the  new  plans  speedily  outgrew 
the  houses  i)rovided  for  their  reception.  The  Society  immediately 
awarded  him  their  silver  medal  to  mark  their  sense  of  the  import- 
ance of  his  views,  and  now  after  an  experience  of  more  than  twenty 
years,  Dr.  Lindley,  Professor  of  Botany  in  University  College,  not 
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a  fortnight  before  his  death,  in  an  article  in  the  Gardener's 
Chronicle,  tracing  the  origin  of  the  improvements  in  this  branch  of 
horticulture,  ascribes  the  rapid  advance  in  the  practice  of  the 
art,  mainly  to  the  sound  and  original  views  promulgated  in  this 
essay. 

For  the  purpose  of  making  more  minute  and  accurate  observa- 
tions upon  variations  in  the  atmospheric  pressure,  Mr.  Daniell  pro- 
posed to  the  Royal  Society,  in  1830,  to  construct  a  barometer  in 
which  water  should  be  the  fluid  used  instead  of  mercury.  He  was 
in  consequence  requested  to  superintend  the  construction  of  such  an 
instrument  Great  practical  difficulties  attended  the  undertaking, 
but  these  he  happily  surmounted,  and  the  instrument  now  stands  in 
the  Hall  of  the  Apartments  of  the  Royal  Society ;  he  was  engaged 
in  re-adjusting  it  within  a  few  weeks  of  his  decease.  On  occasion  of 
the  late  Antarctic  Expedition  under  the  command  of  Captain  Sir 
James  Ross,  and  the  establishment  by  Government  of  the  Magnetic 
and  Meteorological  observations,  founded  a  few  years  since  in  dif- 
ferent parts  of  the  British  Empire,  when  the  Admiralty  a])plied  to  the 
Uoyal  Society  for  instructions  as  to  the  nature  and  extent  of  the  ob- 
servations to  be  made,  Mr.  Daniell  was  requested  by  the  Committee 
of  Physics  of  the  Royal  Society,  to  draw  up  the  Meteorological  por- 
tion of  these  directions.  The  paper  which  he  then  prepared  fur- 
nished the  basis  of  that  part  of  the  Report  uf  the  Committee,  pub- 
lished in  the  year  1840,  under  the  sanction  of  the  Royal  Society. 

But  it  was  not  alone  to  meteorology,  and  its  practical  applications, 
that  his  labours  were  confined  ;  his  researches  upon  various  chomir.al 
subjects  were  not  less  numerous  or  important.  More  than  forty 
original  papers,  including  thirteen  on  meteorology,  were  communi- 
cated by  him  to  various  scientific  publications;  among  others  he 
published  several  memoirs  on  Crystallization,  and  its  attendant  phe- 
nomena. Between  the  years  1830  and  IS^^,  the  Transactions  of 
this  Society  were  enriched  by  twelve  papers  on  important  subjects 
from  his  pen.  He  invented  a  process  for  making  gas  from  resin  for 
the  purposes  of  illumination,  by  which  the  streets  of  New  York  are 
lighted  at  the  present  time.  For  this  improvement  he  received  no 
other  acknowledgment  than  a  vote  of  a  few  pounds*  worth  of  books. 
In  the  year  1830,  he  described  in  the  Philosophical  Transactions,  a 
new  instrument  for  measuring  high  degrees  of  heat,  such  as  the 
temperature  of  furnaces,  and  the  melting-points  of  metals.  By 
means  of  this,  his  pyrometer,  he  ascertained  numerous  facts  of  great 
interest  both  in  a  scientific  and  in  a  practical  point  of  view.  For 
the  invention  of  this  instrument,  which  is  still  the  best  for  the  objects 
intended,  the  Royal  Society  awarded  him  the  Runiford  Medal. 

After  his  appointment  as  Professor  of  Chemistry  in  King's  College, 
his  researches  were  turned  principally  to  the  phenomena  presented 
by  Voltaic  Electricity,  and  they  led  to  the  invention  of  his  constant 
battery;  for  this  the  Koyal  Society  conferred  upon  iiiui  the  hijjhost 
honour  in  their  gift,  the  Co[)ley  Meiiid  for  the  year  183().  The 
possibility  of  maintaining  ju)\verful  ajid  ecjuable  currents  of  electri- 
city for  any  required   period,  was  «vstJiblished  by  this  invention. 
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The  impulse  thus  given  to  the  progress  of  electrical  research  cannot 
be  too  highly  estimated,  and  to  it  must  be  traced  the  numerous  ap- 
plications of  electricity,  to  the  blasting  of  rocks,  the  working  of 
mines,  and  to  submarine  operations,  and  to  the  arts  of  electro-plating, 
gilding,  zincing,  &c.,  which  have  recently  acquired  such  magnitude. 
His  subsequent  n^earches  in  the  same  field  are  contained  in  the 
Philosophical  Transactions,  and  were  honoured  by  the  Society  in 
the  year  1842  by  one  of  the  Royal  Medals.  In  1839  Professor 
Daniell  was  placed  on  the  Commission  appointed  by  the  Admiralty 
to  inquire  into  the  best  method  of  defending  the  ships  in  the  Roysd 
Navy  from  lightning,  and  the  same  year  the  Royal  Society  honoured 
him  with  the  office  of  Foreign  Secretary  to  their  body.  His  '*  In- 
troduction to  Chemical  Philosophy,"  published  during  the  course  of 
this  year,  contributed  still  further  to  increase  his  reputation,  and  in 
1842  he  received  from  the  University  of  Oxford  the  honorary  degree 
of  D.C.L.  In  consequence  of  the  rapid  corrosion  of  the  copper 
sheathing  of  the  vessels  employed  upon  the  African  stations,  the 
Admiralty  requested  him  to  examine  the  damaged  sheets  of  metal 
and  the  waters  taken  up  from  the  localities  where  the  corrosion  was 
the  greatest ;  he  detected  the  cause  of  this  decay,  showing  that  sul- 
phuretted hydrogen  was  abundantly  generated  in  the  ocean  at  these 
spots,  and  succeeded  in  extracting  from  the  metal  plates  the  sulphur 
which  had  occasioned  their  corrosion.  It  is  a  remarkable  proof  of 
the  variety  and  extent  of  Mr.  Daniell's  acquirements,  that  he  received 
at  different  times  all  the  medals  in  the  gift  of  the  Royal  Society. 

The  circumstances  which  attended  the  sudden  and  lamented  ter- 
mination of  his  valuable  life,  are  known  to  most  of  the  Fellows  of 
this  Society.  On  the  13th  of  March  1845,  after  delivering  his  usual 
lecture  at  King*s  College,  apparently  in  perfect  health,  he  attended 
the  Council  Meeting  of  this  Society,  and  shortly  after  making  some 
observation  upon  the  business  of  the  meeting,  was  seized  with  sym- 
ptoms indicating  an  attack  of  apoplexy.  Several  medical  men  who 
were  present  hastened  to  his  relief,  and  he  was  immediately  bled ; 
not  the  slightest  benefit,  however,  attended  this  measure,  and  in  five 
minutes  he  was  a  corpse.  The  shock  occasioned  by  this  melancholy 
event,  may  be  easier  imagined  than  described,  and  cast  a  wide- 
spread gloom  over  the  extensive  circle  of  his  friends  and  acquaint- 
ance. As  a  mark  of  respect  to  his  memory,  the  Noble  President 
postponed  the  ordinary  meeting  of  the  Society,  which  was  to  have 
been  held  that  evening.  His  remains  were  interred  at  Norwood, 
Surrey,  where  during  the  last  ten  years  of  his  life  he  had  resided. 

Mr.  Daniell  survived  his  wife  eleven  yeai's,  and  left  a  family  of 
two  sons  and  five  daughters  to  deplore  his  loss.  High  as  were  his 
scientific  attainments,  he  possessed  others  of  a  still  loftier  and  more 
enduring  character ;  to  the  sterling  qualities  of  a  vigorous  under- 
standing, and  a  kind  and  benevolent  heart,  he  united  the  humble 
and  unobtrusive  piety  of  a  sincere  christian. 

Thomas  Phillips,  R.A.,  F.R.S.,  F.S.A.,  was  a  native  of  Dud- 
ley in  War>vickshire,  where  he  M'as  born  on  tlie  18th  of  October, 


581 

1770.  He  evinced  a  love  of  art  at  a  very  early  age ;  and  afltersome 
provincial  instruction,  at  Birmingham,  in  an  inferior  branch  of 
painting,  he  directed  his  steps  to  London,  wliere  he  arrived  in  the 
year  1790.  He  soon  placed  himself  before  the  public ;  for  in  the 
second  year  after  his  establishment  in  London  his  name  is  found 
among  the  exhibitors  at  the  Royal  Academy  of  Arts.  In  the  earlier 
part  of  Mr.  Phillips's  career,  he  appeared  as  a  painter  of  historical 
and  fancy  subjects ;  but  he  seems  soon  to  have  relinquished  this 
branch  of  his  art  for  that  in  which  he  afterwards  became  so  deser- 
vedly eminent;  namely,  portraiture.  In  the  autumn  of  1804-,  the 
members  of  the  Royal  Academy  elected  Mr.  Phillips  an  Associate 
of  that  Society:  four  years  after,  in  1808,  he  received  his  full  di- 
ploma as  a  Royal  Academician.  He  was  elected  a  Fellow  of  the 
Royal  Society  in  1820.  After  the  decease  of  Mr.  Fuseli,  in  1824, 
he  became  Professor  of  Painting  in  tlie  Royal  Academy.  Before 
delivering  the  customary  course  of  lectures,  Mr.  Phillips  proceeded 
to  Italy  to  contemplate  the  works  of  the  great  masters  preberved  at 
Rome,  Florence,  Parma,  and  in  other  continental  collections.  On 
his  return  to  London,  the  Professor  prepared  his  lectures,  which 
were  delivered  to  the  students  of  the  Royal  Academy;  and  they 
were  subsequently  printed  by  him  in  1833.  These  discourses,  of 
which  his  brother  academicians  have  shown  their  appreciation  by 
making  them  part  of  the  prizes  bestowed  on  successful  students  in 
the  schools  of  painting,  display  the  intimate  acquaintance  possessed 
by  their  author  with  the  principles  and  practice  of  Jiis  art.  Four 
of  the  series  are  on  the  History  of  Painting;  others  on  Invention, 
Design,  Composition,  Colouring,  Chiaroscuro,  and  the  application 
of  the  principles  of  painting.  They  form  altogether  an  admirable 
treatise  on  the  art ;  they  abound  with  sound  philosophical  views  and 
just  criticism,  united  with  excellent  practical  advice  and  instruc- 
tion, conveyed  in  clear  and  unaffected  language.  They  are  a  highly 
valuable  contribution  to  the  class  of  literature  to  which  they  belong, 
and  are  most  honourable  to  the  ability  and  taste  of  tiioir  lamented 
writer. 

For  above  forty  years  of  his  life  Mr.  Phillips  was  in  full  practice 
as  a  portrait-painter ;  and  among  his  sittei*s  were  many  of  the  most 
exalted  and  eminent  men  of  his  age.  It  is  unnecessary  to  attempt 
to  notice  all  the  works  which  proceeded  from  his  constantly  em- 
ployed pencil ;  but  a  few  of  his  more  important  pictures  may  with 
propriety  be  referred  to.  Among  the  most  interesting  subjects 
whose  likenesses  are  preserved  to  us  by  his  skill,  may  Hrst  be  classed 
those  Presidents  of  the  Royal  Society  whose  portraits  now  decorate 
the  walls  of  the  room  in  which  our  ordinary  meetings  are  held, 
namely.  His  Royal  Highness  the  Duke  of  Sussex,  Sir  Joseph  Hanks, 
and  Mr.  Davies  Gilbert.  Among  those  of  scienlific  and  literary 
characters,  it  is  gratifying  to  refer  to  ])ietures  of  the  present  Dean 
of  Westminster  (Dr.  Buekland),  Dr.  Dalton,  Professor  Sedgwick, 
Mrs.  Somerville,  Fi*ancis  Baily,  and  Professor  Faraday ;  as  well  as 
those  of  Byron,  Scott,  Southey,  Coleridge,  Campbell  and  llallani. 
These  are  but  a  few, — but  they  are  among  the  best  of  his  works,— ^ 
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out  of  the  large  number  of  portraits  in  which  Mr.  Phillips  has 
shown  his  just  comprehension  of  character,  his  taste  in  arrangement, 
truth  to  nature,  and  a  fine  eye  for  colour. 

Mr.  Phillips's  health  had  long  been  declining.  His  death  oc- 
curred on  Sunday  the  20th  of  April,  1845,  in  his  seventy-fifth  year. 
He  was  greatly  and  most  deservedly  respected  and  esteemed  by  a 
large  circle  of  friends,  whom  his  high  talents,  amiable  disposition, 
and  gentlemanlike  feelings  and  manners  had  drawn  around  'him; 
and  his  loss  will  long  be  sensibly  felt ;  especially  in  that  profession 
of  which  he  was  so  distinguished  a  member.  He  married  early  in 
life ;  and  has  left,  besides  other  children,  a  son  who  is  following  the 
same  profession  as  himself. 

The  arts  have  sustained  a  serious  loss  by  the  melancholy  death 
of  Mr.  George  Basevi,  an  architect  of  distinguished  reputation 
and  of  still  greater  promise. 

Mr.  Basevi  began  his  professional  education  under  Sir  John 
Soane,  and  subsequently  prosecuted  it  with  great  diligence  and  suc- 
cess in  Greece  and  Italy ;  he  was  passionately  attached  to  his  art« 
and  there  was  no  accomplishment  or  branch  of  knowledge  bearing 
upon  it  which  he  failed  to  cultivate  or  acquire.  His  Fitzwilliam 
Museum  at  Cambridge,  and  the  New  Conservative  Club  House  in 
St.  Jaiucs*s  Street,  not  to  mention  his  other  works,  will  be  durable 
monuments  of  his  genius  and  taste.  He  was  a  man  of  excellent 
sense  and  judgment,  a  scrupulous  lover  of  truth,  and  singularly 
upright  in  all  his  dealings :  though  his  manners  to  some  persons 
might  appear  cold  and  unimpassioned,  he  was  ardent  in  his  affections 
and  exemplary  in  all  the  relations  of  domestic  life.  He  was  inspect- 
ing the  works  in  progress  in  the  western  tower  of  Ely  Cathedral, 
and  whilst  stepping  backwards  upon  abroad  beam,  from  the  sides  of 
which  the  flooring  for  a  short  distance  had  been  removed,  his  foot 
tripped  and  he  fell  through  the  opening  upon  the  timbers  of  the  vault 
beneath,  and  was  killed  on  the  spot.  He  was  buried  in  Ely  Cathedral 
with  every  mark  of  respect,  which  was  equally  due  to  his  private 
virtues  and  to  the  affecting  circumstances  attending  his  death. 

Jaques  Dominique  Cassini,  Compte  du  Thury,  was  elected  a 
Foreign  Member  of  this  Society  in  1789,  and  at  the  time  of  his 
death  had  attained  the  extraordinary  age  of  97  years :  he  was  the 
fourth  in  direct  descent  of  a  family  which,  during  a  period  of  nearly 
two  centuries;  has  been  singularly  illustrious  in  the  history  of  the 
sciences,  and  more  particularly  of  astronomy.  His  great  grand- 
father, Jaques  Dominique  Cassini,  one  of  the  greatest  astronomers 
of  his  age,  was  born  in  16^J5,  and  was  invited  by  Louis  XIV. 
from  Italy  to  France,  to  preside  over  the  magnificent  Observatory 
of  Paris,  which  was  built  under  his  directions :  his  first  successor  in 
the  direction  of  this  establishment  was  his  son  Jean  Jaques  an 
astronomer  not  less  eminent  than  himself;  the  second  his  granilson, 
more  commonly  designated  as  Cassini  de  Thury,  so  well  known  by 
his  great  Geodetical  Survey  and  Map  of  France ;  and  the  third  his 
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great  grandson,  the  subject  of  the  present  notice,  who  was  displaced 
Arom  it  by  the  troubles  of  the  Revolution,  which  involved  him,  at 
least  for  a  time,  in  the  common  proscription  of  the  aristocracy  of 
France.  The  shock  of  these  sad  events  seems  to  have  diverted  his 
mind  from  scientific  pursuits,  for  we  find  his  name  connected  with 
no  research  in  astronomy  or  geodesy  during  the  last  half-century. 

The  Comte  de  Cassini  completed  the  celebrated  map  of  France 
wirieh  had  been  begun  by  his  father.  He  published  an  account  of 
voyages  which  he  made  in  1768  and  1769,  for  the  trial  of  the 
marine  chronometers  of  Le  Roy,  and  a  memoir  '<  Sur  Tinfluence  de 
r^quinoxe  du  printemps  et  du  solstice  d'ete  sur  les  declinaisons  et 
lea  variations  de  Taiguille  aimant^e :"  he  superintended  and  pub- 
lished an  account  of  the  observations  which  were  made  in  1789,  by 
a  commission  appointed  for  that  purpose,  for  the  junction  of  the 
Observatories  of  Paris  and  Greenwich,  with  a  special  reference  to 
the  connection  of  the  Geodetical  Survey  of  France  which  had  been 
made  by  his  father,  with  the  corresponding  Survey  of  England  which 
was  at  that  time  in  progress  under  General  Roy :  he  was  the  author 
likewise  of  **  M6moires  pour  servir  ^  THistoire  des  Sciences  et  k 
celle  de  FObservatoire  Royal  de  Paris,  suivis  de  la  Vie  de  Jaquea 
Dominique  Cassini,  premier  du  nom.*' 

With  him  have  terminated  the  honours  of  the  house  of  Cassini, 
though  he  was  not  the  last  of  his  race  who  dbtinguished  himself  in 
the  career  of  the  sciences ;  his  son,  Henri  Cassini,  an  upright  and 
enlightened  judge  in  the  Cour  Royale  and  the  Cour  de  Cassation, 
and  one  of  the  most  learned  botanists  of  his  age,  fell  a  victim  to  the 
cholera  in  1 833,  and  with  him  died  the  last  stay  of  the  old  age  of 
his  father:  he  was  the  fifth  of  his  family  who  had  been  elected  a 
member  of  the  Academic  des  Sciences.  He  was  a  boy  at  the  break- 
ing out  of  the  Revolution,  and  was  compelled,  from  a  regard  to  his 
personal  safety,  to  live  in  the  strictest  retirement  at  his  father*s  domain 
of  Thury ;  a  circumstance  which  turned  his  attention  to  the  cultiva- 
tion of  Natural  History  and  Botany,  and  diverted  him,  as  he  was 
accustomed  to  lament,  from  those  studies  and  pursuits  which  formed, 
as  it  were,  the  proper  and  hereditary  honours  of  his  family. 

Theodore  de  Saussure  was  born  in  Geneva  the  14th  of  Octo- 
ber, 1767.  His  father,  known  throughout  the  civilized  world  as  the 
geological  explorer  of  the  Alps,  who  first  reared  observatories  on 
heights  almost  inaccessible,  and  who  inscribed  his  name  on  the 
eternal  snows  of  the  loftiest  mountain  in  Europe,  was  by  profession 
a  physician.  Being  animated  with  an  ardent  love  for  science,  which 
he  cultivated  most  assiduously,  it  is  not  a  matter  of  surprise  that  after 
entrusting  his  son  for  a  short  time  to  a  private  tutor,  he  should  have 
undertaken  personally  his  education,  so  far  as  to  enable  him  to  enter 
the  Academy  of  Geneva,  where  young  De  Saussure  soon  distin- 
guished himself.  Previously  to  this  period,  his  father  had  caused 
him  to  study  medicine,  mineralogy,  and  natural  history ;  and  had 
also  inspired  him  with  a  taste  for  experimental  chemistry,  which  he 
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constantly  required  for  the  analyses  of  minerals.  By  degrees  the 
son  became  associated  with  the  scientific  labours  of  his  fatiier,  who 
records  that  when  he  resolved  upon  attempting  the  ascent  of  Mont 
Blanc,  in  August  1787>  his  son,  then  nineteen  years  of  age,  expressed 
the  strongest  desire  to  accompany  him;  but  being  apprehensiye 
that  he  was  not  sufficiently  strong,  he  was  unwillingly  obliged  to 
leave  him  at  the  Priory  at  Chamouni,  where  he  made  with  great 
care  meteorological  observations,  simultaneously  with  those  carried 
on  at  the  summit  of  Mont  Blanc.  In  the  month  of  June  of  the 
following  year,  Theodore  de  Saussure  accompanied  his  father  in 
the  laborious  and  hazardous  expedition  to  the  Col  du  G^ant,  where 
they  remained  for  seventeen  days,  during  which  time  young  De  Saus- 
sure rose  every  morning  at  four  o*clock,  to  commence  the  meteorolo- 
gical observations,  which  he  continued  with  unremitting  diligence 
until  ten  o'clock  each  night;  and  so  thoroughly  did  he  enter  into  the 
scientific  pursuits  of  his  parent,  that  he  almost  importuned  the  latter 
to  extend  the  period  of  his  sojourn  amidst  those  splendid  scenes ; 
which  was  however  efiectually  prevented  by  the  guides,  who,  alarmed 
at  the  idea  of  a  longer  stay  amidst  those  icy  heights,  destroyed  all 
the  remaining  provisions,  necessarily  compelling  the  De  Saussures 
to  descend  to  Cormayeur. 

From  this  period  we  find  Theodore  De  Saussure  alwavs  accom- 
panying his  father,  who  was  not  slow  in  availing  himself  of  the  great 
advantages  derivable  from  his  son's  labours.  In  1789,  they  made 
the  very  difficult  tour  of  Monte  Rosa,  it  being  the  first  time  that 
the  gold  mines  of  Macugnaga  were  visited  by  men  of  science.  It 
was  during  this  excursion  that  young  De  Saussure  restored  by  experi- 
ments that  confidence  in  the  accuracy  of  the  barometer  for  measu- 
ring heights,  which  the  assertion  of  Bouguer  had  tended  to  weaken. 
He  made  seventy  experiments  at  different  heights,  and  in  calculating 
the  results,  was  always  careful  to  make  the  necessary  corrections 
for  temperature  and  humidity,  which  Bouguer  appears  to  have  neg- 
lected. The  enthusiasm  and  physical  energy  of  young  De  Saussure 
were  almost  too  great  for  his  father,  who  was  now  aged,  and  weak- 
ened by  various  illnesses,  and  consequently  we  often  find  the  latter 
compelled  to  resist  his  son's  desire  to  prolong  their  arduous  excur- 
sions. 

The  storms  of  the  Revolution,  more  powerful  than  those  of  the 
Alps,  at  length  put  an  effectual  stop  to  these  useful  scientific  excur- 
sions, which  hud  been  continued  for  so  many  years.  Theodore  de 
Saussure,  in  common  with  many  men  of  his  age,  was  compelled  to 
leave  his  country.  He  visited  this  country  with  Alexander  Marcet, 
who  many  years  afterwards  became  his  colleague  in  the  Academy  at 
Geneva.  After  travelling  over  England  and  Scotland,  he  returned 
to  Geneva,  and  resolved  henceforth  to  devote  his  life  to  scientific 
pursuits.  The  taste  which  he  had  acquired  for  chemistry  under  hb 
fatlier  s  tuition,  had  been  strengthened  in  England  and  in  France, 
where  that  science  was  eagerly  cultivated;  and  on  his  return  to 
(tmmn  a,  he  (l(t<-rniined  to  select  the  vegetable  kin<^doni  for  the  field 
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of  his  researches,  and  zealously  applied  himself  to  discover  by  ex- 
periments the  influence  of  the  atmosphere  and  of  soils  upon  plants, 
apd  the  various  chemical  changes  which  they  undergo.  With  the 
exception  of  some  few  accessory  labours,  M.  de  Saussure  spent  a 
long  life  upon  this  branch  of  science ;  and  it  may  be  truly  said  that 
he  has  done  more  to  advance  the  knowledge  of  vegetable  physio- 
logy than  any  other  person.  It  is  worthy  of  remark  that  he  laboured 
seven  years  silently,  before  publishing  the  results  of  his  iiivestiga- 
tions.  These  were  comprised  in  his  work  entitled  '^Recherches 
Chimiques  sur  la  Vegetation,'*  which  appeared  in  1 804.  He  sub- 
sequently published  in  the  Annales  de  Physique  et  de  Chimie,  the 
results  of  his  investigations  into  the  action  of  the  petals  of  flowers 
upon  the  atmosphere.  The  great  importance  which  he  attached 
to  the  nutritive  power  of  carbonic  acid  upon  plants,  directed  his 
attention  to  the  proportion  of  this  gas  in  the  atmosphere.  In  1816, 
he  published,  in  the  flrst  volume  of  the  Bibliotheque  Universelle, 
some  researches  on  this  subject,  which  being  greatly  extended, 
formed  afterwards  a  paper  which  was  published  in  18S0  in  the 
M^moires  de  la  Society  de  Physique  et  d  Histoire  Naturelle  de  Ge- 
neve, under  the  title  of  *'  De  Taction  des  huiles  sur  le  gaz  oxygene 
a  la  temperature  atmospherique.*'  After  examining  the  action  of 
the  green  portions  of  plants,  roots  and  dowel's  upon  the  atmosphere, 
M.  de  Saussure  carried  his  investigation  to  the  same  parts  of  fruits. 
The  result  was  a  long  paper  published  in  1821,  in  the  Memoirs  of 
the  same  Society,  entitled  **  Influence  des  fruits  verts  sur  Tair,  avant 
leur  maturite."  He  shows  in  this  paper,  that  unripe  fruit  exercises 
the  same  influence  as  leaves  upon  the  air. 

Independently  of  his  vegcto-physiological  researches,  M.  de 
Saussure  published  some  papers  descriptive  of  minerals  in  the  Jour- 
nal de  Physique.  These  are  entitled,  "  Analyse  du  Sappare," 
"  Sur  une  hydrophane  imbibee  de  cire,"  "  Analyse  de  la  Doloniie," 
and  '*  Sur  le  Sappare  dur." 

M.  de  Saussure  was  of  a  most  reserved  habit,  the  result  probably 
of  his  solitary  education  :  it  is  recorded  of  him  that  he  seldom  de- 
sired  to  converse  with  his  friends  on  the  scientiflc  subjects  occupy- 
ing his  attention  ;  and  so  far  did  he  carry  this  reserve,  that  even  his 
most  intimate  acquaintances  were  generally  ignorant  of  the  nature 
of  the  papers  which  he  proposed  reading  before  the  Society  of 
Natural  History.  The  same  disposition  prevented  him  from  acting 
as  Professor  in  the  Academy  of  Geneva,  though  appointed  to  the 
Chair  of  Mineralogy  and  Geology  in  the  year  180*2.  It  was  found 
impossible  to  overcome  his  repugnance  to  give  the  usual  courses  of 
lectures,  though  at  the  same  time  he  gave  evidence  of  his  warm 
interest  in  the  Academy  by  constantly  attending;  its  meetings.  In 
1814,  he  was  elected  a  member  of  the  Lej^islative  Council  of  tlie 
Republic  of  Geneva,  but  he  was  too  timid  to  take  an  active  part  in 
the  debates  of  this  body.  In  1790  ho  became  a  member  of  the 
Agricultural  Section  of  the  Society  of  Arts,  and  always  continued 
one  of  its  most  zealous  supporters.     He  was  a  Foreign  Member  of 
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the  French  Institote,  of  the  Royal  Academies  of  Naples,  Turin  and 
Munich  ;  of  the  Institute  of  Fine  Arts  and  Sciences  at  Amsterdam; 
of  the  Linnean  Societies  of  Pftris  and  London;  the  Wemerian  Society 
of  Edinburgh ;  and  was  elected  a  Foreign  Member  of  the  Royal 
Society  in  1820.  In  1842,  M.  de  Saussure  was  unanimously  elected 
President  of  the  Scientific  Congress,  which  met  that  year  at  Lyons, 
thus  marking  the  high  esteem  in  which  he  was  held  as  a  man  of 
science.  Having  preserved  throughout  life  the  best  health,  M.  de 
Saussure  died  on  the  18th  of  April  1845,  at  the  advanced  age  of  78» 
leaving  behind  him  the  reputation  of  a  long  life  passed  in  severe 
and  patient  study,  interrupted  only  when  he  came  before  the  world 
with  the  results  of  his  laborious  experiments  and  researches. 

The  thanks  of  the  Meeting  were  given  to  the  President  for  his 
Address,  with  a  request  that  he  would  allow  it  to  be  printed. 

The  Statutes  relating  to  the  election  of  Council  and  Oflicers 
having  been  read  by  the  Secretary,  and  Joseph  Smith  and  Samuel 
Solly,  Esqs.  having,  with  the  consent  of  the  Society,  been  nominated 
Scrutators  in  examining  the  listB,  the  votes  of  the  Fellows  present 
were  collected. 

Dr.  Roget,  on  the  part  of  the  Scrutators,  reported  the  following 
Noblemen  and  Gentlemen  as  being  duly  elected  Officers  and  Coun- 
cil for  the  ensuing  year,  viz.— 

President, — The  Marquis  of  Northampton. 
Treasurer, — George  Rennie,  Esq.,  V.P. 

^ecrcftinef.  ^  g^^^^j  j^^^^^  Christie,  Esq.,  M. A. 
Foreign  Secretary, — Lieut.-Col.  Edward  Sabine,  R.A. 

Other  Members  qfthe  Council, — John  Bostock,  M.D. ;  Sir  William 
Burnett,  M.D.,  K.C.H.,  V.P. ;  Charles  Daubeny,  M.D. ;  Bryan  Don- 
kin,  Esq.;  Very  Rev.  Dean  of  Ely,  V.P.;  Thomas  Galloway,  Esq.. 
M.A. ;  William  Robert  Grove,  Esq.,  M.A. ;  Leonard  Horner,  Esq., 
V.P. ;  Sir  J.  W.  Lubbock,  Bart,  M. A.,  V.P. ;  John  Forbes  Royle, 
M.D. ;  WiUiam  Sharpey,  M.D. ;  William  Henry  Smyth,  Capt  R.N. ; 
John  Taylor,  Esq. ;  Charles  Wheatstone,  Esq. ;  Rev.  Robert  Willis, 
M. A. ;  Lord  Wrottesley,  V.P. 

The  thanks  of  the  Meeting  were  given  to  the  Scrutators  for  their 
trouble  in  examining  the  lists. 

The  following  is  the  statement  of  the  Receipts  and  Payments  of 
the  Society  during  the  preceding  year,  which  was  laid  on  the  table 
by  the  Treasurer : — 
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SiaiemeiU  qfihe  Reetipls  and  PaymenU  of  the  Royal  Society  betwom 

Nov.  99,  1844»  and  Nov.  29,  1845. 

KBGEIFTS. 

£  «.  d. 

fialance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .  1940  12  8 
20  Weekly  Contributions,  at  one  shilling  ....      52     0    0 

239  Quarterly  Contributions  at  £1 958    0    0 

1010  0  0 

23  Admission  Fees 230  0  0 

5  Compositions  for  Annual  Payments  at  £40 200  0  0 

7  Compositions  for  Annual  Payments  at  £60 420  0  0 

One  year's  rent  of  lands  at  Acton :  due  at 

Michaelmas  1846 70    0     0 

Half  year's  Income  Tax 1     0     5 

68  19     7 

One  year's  rent  of  estate  at  Mablethorpe :  due 

at  Michaelmas  1844 125     0     0 

Two  years'  Fee  farm  rent  of  lands  in  Sussex : 

due  at  Michaelmas  1844-45 38     8     0 

One-fifth  of  the  clear  rent  of  an  estate  at  Lam- 
beth Hill,  from  the  Royal  College  of  Phy- 
sicians, in  pursuance  of  Lady  Sacileir's  will : 
due  at  Midsummer  1845     3     0     0 

Dividends  on  Stock : — 

One  year's  dividend  on  £14,000  Reduced  3  per 

cent.  Annuities 420     0     0 

Less  Income  Tax   12     5     0 

407  15     0 

One  year's  dividend  on  £1000  3  per  cent. 

Consols 30     0     0 

Less  Income  Tax    0  17     6 

29     2     6 

Half  year's  dividend  on  £1000  3  per  cent. 

Consols 15     0     0 

Less  Income  Tax   0     8     9 

14  11     3 

One  year's  dividend  on  3452/.  Is,  \d.  Consols, 

the  produce  of  the  sale  of  the  premises 

in  Colcman-strcet 103   II     2 

Less  Income  Tax    3     0     4 

100  10  10 

One  year's  divi<lend  on  £200  Consols     ....        6     0     0 

Less  Income  Tax    0     3     6 

5   16     6 

Carried  forward 4593  16     4 
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£     9.    d.      £      8.    d. 

Brought  forward 4593  16     4 

Donation  Fund, 
One  year's  dividend  on  £4843  14ff.  7d.    ....    145     6     2 
Less  Income  Tax    4     4  10 

141     1     4 

Rumford  Fund. 

One  year*s  dividend  on  2299/.  1 U.  7d.  Consols     68  15     6 
Less  Income  Tax    2     0    0 

66  15     6 

Fairchild  Fund. 

One  year's  dividend  on  £100  New  South  Sea 

Annuities 3     0     0 

Sir  Clifton  Wintringham's  Bequest. 
One  year's  dividend  on  £1200  Consols  ....      36     0     0 
Less  Income  Tax   1     1     0 

34  19     0 

Miscellaneous  Rece4>t8 : — 

Sale  of  Philosophical  Transactions,  Abstracts 
of  Papers,  and  Catalogues  of  the  Royal  So- 
ciety's Library 206     1      7 

J.  D.  Gilbert,  Esq.,  Pedestal  for  Bust  of  the 

late  D.  Gilbert,  Esq 20  10     6 

James  Watt,  Esq.,  two  Pedestals  for  Busts  of 

Sir  I.  Newton,  and  the  late  James  Watt,  Esq • .      41     0     0 

Mr.  Galloway  for  Books 1     9     0 

Mr.  Children  for  ditto 1   18     0 


Total  Receipts £5110  11     3 


PAYMENTS. 

£    s.    d, 
Fairchild  Lecture, — ^The  Rev.  J.  J.  Ellis,  for  deliyering  the 

Fairchild  Lecture  for  1845 3     0     0 

Bakerian  Lecture, — Charles  Daubeny,M.D.,  for  the  Bakerian 

Lecture  for  1845 4     0     0 

Books  purchased :  £    s.     d. 

Dulau  and  Co. :  for  Books 105     3     3 

Nutt :  for  ditto 3     4     6 

Taylor ;  for  ditto 23   17     3 

Gould :  for  ditto    3     3     0 

Executors  of  J.  H.  Henderson,  Esq. :  for  ditto..       8     9     6 

Executors  of  F.  Bailv,  Esq. :  for  ditto 7   17     6 

Westley :  for  ditto  ! 8     0     0 

Mrs.  Loudon :  for  ditto    16     3     6 

175  18     6 


Carried  forward 182  18     6 
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£     f,    d,       £      s.    d. 

Brought  forward  . .  . : 182  18     6 

Salaries: — 

Dr.  Rogety  one  year,  as  Secretary    103  0  0 

S.  II.  Christie^  Esq.,  one  year,  as  Secretary.  .105  0  0 

Ditto  for  Index  to  Phil.  Trans 5  5  0 

Executors  of  John  F.  Daniell,  Esq.,  one  year, 

as  For.  Sec 20  0  0 

Charles  R.  Weld,  Esq.,  one  year,  as  Assistant- 
Secretary  and  Librarian 200  0  0 

Ditto,  for    compiling  Catalogue    of  Maps, 

Charts,  Engravings,  &c. 30  0  0 

Mr.  White,  one  year,  as  Attendant 80  0  0 

G.  Iloltzer,  one  year,  as  Porter 30  0  0 

Ditto,  for  extra  Porterage 10  0  0 

585     5     0 

Purchase  of  £138  0«.  lOd.  3  per  cent.  Consok 

(Rumford  Fund) 133  11  0 

Purchase  of  £1000  3  per  cent.  Consols 1003  15  0 

Ftfc  Insurance,  on  the  Society's  Property 45  1  6 

Mrs.  Coppard :  Gratuity 10  0  0 

Clerks :  Christmas  Fee 1  1  0 

Mr.  Moore :  Gratuity 10  0  0 

Bills:— 

Taylor : 

Printing  the  Phil.  Trans.,  1B44,  part  3  . .    211     0     4 

Ditto,  1845,  part  1 132     7     6 

Ditto,  Proceedings,  Nos.58 — 60;  Circulars, 
Lists  of  Fellows,  Ballot-lists,  Statement 
of  Payments,  and  Minutes  of  Council; 

&c.  &c 58  16     C 

402     4     4 

Bowles  and  Gardiner : 

For  Paper  for  the  Phil.  Trans.,  18  (4,  part  2,     85     4     0 
and  1815,  part  1 58  16     0 

144     0     0 

Gyde : 

Boar(lin<;  and  Sewing  800  Parts  of  Phil. 

Trans.,  1814,  part  *^ 27     6     8 

Ditto,  1845,  part  1 27     5     4 

54   12     0 

Tucket  t ; 

IJookbiiiding 44  18     1 

Pouncey  and  Sons : 

For  Stationery    5     8     3 

Saunderson : 

For  Shipping  Expenses 0     0     1 

Carried  forward 59  1.3     5  2572     8     4 
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£     8.    d,       £      s.    d. 

Brought  forwmrd 59  15     5  2572     8    4 

Brecknell  and  Turner : 

Candles,  aiiO  Lamp  Oil 39     6     3 

Arnold : 

Tor  Coals 25   16     0 

Ditto  (Porter's yearly  allowance)    4     7     0 

Edis: 

For  making  Map  Cases 16  18     3 

Shoolbred : 

For  Moreen   10  11     0 

Gwillim: 

Mats,  Brushes,  Fire-wood,  &c. 615     9 

Cubitt : 

For  repairs  and  relaying  Carpets,  &c 29  14  1 1 

Luck,  Kent  and  Co. : 

Carpets 17     0     0 

Humphries : 

Livery  for  Porter    5   10     0 

215  14     7 

Taxes  and  Parish  Rates  : 

Land  and  Assessed  Taxes 21  14     2 

Income  Tax 4  19     2 

26  13     4 

Mr.  Westmacott,  Four  Pedestals  for  Busts    82    0    0 

Mr.  Newton,  Surveying  Land  at  Acton,  &c 36  13     0 

Petty  Charges : 

Advertising    . .  • 2  10     0 

Postage  and  Carriage 22  15   10 

Ex|ienses  ou  Foreign  Packets,  &c 10     3     2 

Stamps 1   12     6 

Cliarwoman's  Wages 27   14     6 

Ditto,  Extra  work 2  12     6 

M  ibcellaueous  expenses 33     1     8 

: 100  10     2 

Balance  in  the  hands  of  the  Treasurer 2076  1 1   10 


Total....  £51 10  11     3 


JOHN  W.  LUBBOCK,  Treasurer. 

Xovember  20th,  1 845. 
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The  Balances  in  hand,  now  belonging  to  the  several  trusts,  are  as  under : 
viz. —  £       8.   d. 

Danaiian  Fmui 313  18     7 

Rum/ord  Fund 66  15     6 


The  following  table  shows  the  progress  and  present  state  of  the  Sodety 
with  respect  to  the  number  of  Fellows : — 


November  1844. . 


Since  elected. 


Since  compounded 


Defaulters 


Since  deceased 


Patron 

and 

Honorary. 


Having 
Foreign.  I     corn- 


Paying 
£2  12«. 


November  1845 


13 


49 


-1 


13 


48 


pounded. '  Annually. 


507 
•f  12 
+    2 


-    8 


513 


22 


-1 
-2 


19 


Paying   ! 

£4      I  Total. 
Annually.! 


233 

+  11 
-  2 


824 
-1-23 


-3        -4 


-4     '-15 


235     i  828 


Weekly  and  Quarterly  Contributions, 

1830 £363  4  0 

1831 286  0  0 

1832 255  6  0 

1833 283  7  6 

1834 318  18  6 

1835 346  12  6 

1836 495  0  0 

1837 531  0  0 

1838 699  4  0 

1839 666  16  0 

1840 767  4  0 

1841 815  12  0 

1842 910  8  0 

1843 933  16  0 

1844 1025  16  0 

1845 1010  0  0 
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January  8,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

The  following  paper  was  read : — 

"  Experimental  Researches  in  Electricity."  By  Michael  Faraday, 
Esq.,  D.C.L.,  F.R.S.  &c.  Twentieth  Series.  Section  26th.  '<  On 
New  Magnetic  Actions;  and  on  the  Magnetic  Condition  of  all 
Matter." 

The  following  is  the  order  in  which  the  several  divisions  of  the 
subject  treated  of  in  this  section  of  the  author's  researches  in  elec- 
tricity succeed  one  another: — 1.  Apparatus  required.  2.  Action 
of  magnets  on  heavy  glass.  3.  Action  of  magnets  on  other  sub- 
stances acting  magnetically  on  light.  4.  Action  of  magnets  on  the 
metals  generally.  5.  Action  of  magnets  on  the  magnetic  metals  and 
their  compounds.  6.  Action  of  magnets  on  air  and  gases.  ?•  Ge- 
neral considerations. 

In  giving  an  account  of  the  contents  of  this  paper,  any  attempt  to 
follow  the  track  of  the  author  in  the  precise  order  in  which  he  re- 
lates the  consecutive  steps  of  his  progress  in  this  new  path  of  dis- 
covery, would  fail  of  accomplishing  its  object ;  for,  by  adhering  to 
such  a  course,  it  would  scarcely  be  possible  to  comprise  within  the 
requisite  limits  of  an  abstract  the  substance  of  a  memoir  extending, 
as  the  present  one  does,  to  so  great  a  length,  and  of  which  so  large 
a  portion  is  occupied  with  minute  and  circumstantial  details  of  ex- 
periments ;  or  to  succeed  in  conveying  any  clear  and  distinct  idea  of 
the  extraordinary  law  of  nature  brought  to  light  by  the  author,  and 
of  the  important  conclusions  which  he  has  deduced. 

One  of  the  simplest  forms  of  experiment  in  which  the  operation 
of  this  newly-discovered  law  of  magnetic  action  is  manifested,  is  the 
following : — A  bar  of  glass,  composed  of  silicated  borate  of  lead, 
two  inches  in  length,  and  half  an  inch  in  width  and  in  thickness,  is 
suspended  at  its  centre  by  a  long  thread,  formed  of  several  fibres  of 
silk  cocoon,  so  as  to  turn  freely,  by  the  slightest  force,  in  a  hori- 
zontal plane,  and  is  secured  from  the  agitation  of  currents  of  air  by 
being  enclosed  in  a  glass  jar.  The  two  poles  of  a  powerful  electro- 
magnet are  placed  one  on  each  side  of  the  glass  bar,  so  that  the 
centre  of  the  bar  shall  be  in  the  line  connecting  the  poles,  which  is 
the  line  of  magnetic  force.  If,  previous  to  the  establishment  of  the 
magnetic  action,  the  position  of  the  bar  be  such  that  its  axis  is  in- 
clined at  half  a  right  angle  to  that  line,  then,  on  completing  the 
circuit  of  the  battery  so  as  to  bring  the  magnetic  power  into  opera- 
tion, the  bar  will  turn  so  as  to  take  a  position  at  right  angles  to  the 
same  line ;  and,  if  disturbed,  will  return  to  that  position.  A  bar  of 
bismuth,  substituted  for  the  glass  bar,  exhibits  the  same  pheno- 
menon, but  in  a  still  more  marked  manner.  It  is  well  known  that  a 
bar  of  iron,  placed  in  the  same  circumstances,  takes  a  position  co- 
incident with  the  dii'LCtiuH  of  the  magnetic  forces ;  and  therefore  at 
rii^ht  angles  with  the  pobition  taken  hy  the  bar  of  bismuth  subjected 
to  the  same  intluenec.     Tiie:»e  two  directions  are  termed  by  the  au- 
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thor  axial  and  equatorial;  the  former  being  that  taken  by  the  iron, 
the  latter  that  taken  by  the  bismuth. 

Thus  it  appears  that  different  bodies  are  acted  upon  by  the  mag- 
netic forces  in  two  different  and  opposite  modes ;  and  they  may  ac« 
oordingly  be  arranged  in  two  classes ;  the  one,  of  which  iron  is  the 
type,  oonstituting  those  usually  denominated  magnetics ;  the  other, 
of  which  bismuth  may  be  taken  as  the  type,  obeying  a  contrary  law, 
and  therefore  coming  under  the  generic  appellation  of  diamagnHics. 
The  author  has  examined  a  vast  variety  of  substances,  both  simple 
and  compound,  and  in  a  solid,  liquid,  or  gaseous  form,  with  a  view 
to  ascertain  their  respective  places  and  relative  order  with  reference 
to  this  classification.  The  number  of  simple  bodies  which  belong 
to  the  class  of  magnetics  is  extremely  limited,  consisting  only  of 
iron,  which  possesses  the  magnetic  property  in  an  eminent  degree, 
nickel,  cobalt,  manganese,  chromium,  cerium,  titanium,  palladium, 
platinum  and  osmium.  Ail  other  bodies,  when  either  solid  or  liquid, 
are  diamagnetic  ;  that  is,  obey  the  same  law,  with  regard  to  mag- 
netic action,  as  bismuth,  but  with  various  degrees  of  intensity : 
arsenic  is  one  of  those  that  give  the  feeblest  indications  of  possess- 
ing this  property.  The  following  exhibit  it  in  increasing  degrees, 
according  to  the  order  in  which  they  are  here  enumerated  ;  namely, 
ether,  alcohol,  gold,  water*  mercury,  tlint  glass,  tin,  lead,  zinc,  an- 
timony, phosphorus,  bismuth.  On  the  other  hand,  no  gaseous  body 
of  any  kind,  or  in  any  state  of  rarefaction  or  condensation,  affords 
the  slightest  trace  of  being  affected  by  magnetic  forces.  Gases  may 
therefore  be  considered  as  occupying  the  neutral  point  in  the  mag- 
netic scale,  intermediate  between  magnetic  and  diamagnetic  bodies. 

The  magnetic  properties  of  compound  bodies  depend  on  those  of 
their  elements ;  and  the  bodies  are  rendered  either  magnetic  or  dia- 
magnetic according  to  the  predominance  of  one  or  other  of  these 
conditions  among  their  constituent  parts.  Thus  iron  is  found  to  re- 
tain its  magnetic  power  when  it  has  entered  into  combination  with 
other  bodies  of  the  diamagnetic  class ;  the  two  forces  acting  in  op- 
position to  one  another,  and  the  resulting  effect  being  only  that  due 
to  the  difference  in  their  power.  Hence  the  oxides  and  the  salts  of 
iron  are  still  in  a  certain  degree  magnetic,  and  the  latter  even  when 
they  are  held  in  solution  by  water ;  but  the  water  may  be  present 
in  such  a  proportion  as  that  neither  shall  prevail ;  and  the  solution, 
as  far  as  respects  its  magnetic  properties,  will  then  be  exactly  neu- 
tralized. These  saline  solutions,  prepared  of  various  degrees  of 
strength,  also  afford  a  convenient  method  of  comparing  the  relative 
degrees  of  force,  both  magnetic  and  diamagnetic,  of  different  bodies, 
whether  solid  or  fluid,  but  more  especially  the  latter,  as  they  admit 
of  the  body  under  examination  being  suspended  in  another  liquid, 
when  its  position  of  equilibrium  will  indicate  which  of  the  two  sub- 
stances has  the  strongest  magnetic  power. 

In  one  respect,  indeed,  the  diamagnetic  action  presents  a  remark- 
able contrast  with  the  magnetic ;  and  tlie  difference  is  not  merely  one 
of  degree,  but  of  kind.  The  magnetism  of  iron  and  other  magnetics 
is  characterized  by  polarity ;  that  of  diamagnetics  is  devoid  of  any 
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trace  of  polarity ;  the  particles  of  two  bodies  of  the  latter  class, 
when  jointly  under  the  influence  of  the  magnetic  forces,  manifest 
towards  each  other  no  action  whatever,  either  of  attraction  or  re- 
pulsion. It  has  long  been  known  that  the  magnetism  of  iron  is  im- 
paired by  heat ;  and  it  has  been  generally  believed  that  a  certain 
degree  of  heat  destroys  it  entirely.  The  author  finds,  however,  that 
this  opinion  is  not  correct ;  for  he  shows  that,  by  applying  more 
powerful  tests  than  those  which  had  been  formerly  confided  in, 
iron,  nickel  and  cobalt,  however  high  their  temperature  may  be 
raised,  still  retain  a  certain  amount  of  magnetic  power,  of  the  same 
character  as  that  which  they  ordinarily  possess.  From  the  different 
temperatures  at  which  the  magnetic  metab  appear  to  lose  their  pe- 
culiar power,  it  had  formerly  b^n  surmised  by  the  author  that  all  the 
metals  would  probably  be  found  to  possess  the  same  character  of  mag- 
netism, if  their  temperature  could  be  lowered  sufficiently ;  but  the  re- 
sults of  the  present  investigation  have  convinced  him  that  this  is  not 
the  case,  for  bismuth,  tin,  &c.  are  in  a  condition  very  different  from 
that  of  heated  iron,  nickel  or  cobalt 

The  magnetic  phenomena  presented  by  copper  and  a  few  other 
metals  are  of  a  peculiar  character,  differing  exceedingly  from  those 
exhibited  by  either  iron  or  bismuth,  in  consequence  of  their  being 
complicated  with  other  agencies,  arising  from  the  gradual  acquisi- 
tion and  loss  of  magnetic  power  by  the  iron  core  of  the  electro- 
magnet, the  great  conducting  power  of  copper  for  electric  currents, 
and  its  susceptibility  of  being  acted  upon  by  induced  currents  of 
magneto-electricity,  as  described  by  the  author  in  the  first  and  se- 
cond series  of  these  researches.  The  resulting  phenomena  are  to 
all  appearance  exceedingly  singular  and  anomalous,  and  would  seem 
to  be  explicable  only  on  the  principles  referred  to  by  the  author. 

Pursuing  his  inductive  inquiries  with  a  view  to  discover  the  pri- 
mary law  of  magnetic  action  from  which  the  general  phenomena 
result,  the  author  noticed  the  modifications  produced  by  different 
forms  given  to  the  bodies  subjected  to  experiment  In  order  that 
these  bodies  may  set  either  axially  or  equatorially,  it  is  necessary 
that  their  section,  with  reference  to  the  plane  of  revolution,  be  of  an 
elongated  shape :  when  in  the  form  of  a  cube  or  sphere  they  have 
no  disposition  to  turn  in  any  direction :  but  the  whole  mass,  if  mag- 
'  netic,  is  attracted  towards  either  magnetic  pole ;  if  diamagnetic,  is 
repelled  from  them.  Substances  divided  into  minute  fragments,  or 
reduced  to  a  fine  powder,  obey  the  same  law  as  the  aggregate  masses, 
moving  in  lines,  which  may  be  termed  diamagnetic  curves^  in  con- 
tradistinction to  the  ordinary  magnetic  curves,  which  they  every- 
where intersect  at  right  angles.  These  movements  may  be  beauti- 
fully seen  by  sprinkling  bismuth  in  very  fine  powder  on  paper,  and 
tapping  on  the  paper  while  subjected  to  the  action  of  a  magnet. 

The  whole  of  these  facts,  when  carefully  considered,  are  resolva- 
ble, by  induction,  into  the  general  and  simple  law,  that  while  every 
particle  of  a  magnetic  body  is  attracted,  every  particle  of  a  diamag- 
netic body  is  repelled,  by  either  pole  of  a  magnet  These  forces 
continue  to  be  exerted  as  long  as  the  magnetic  power  is  sustained, 
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and  immecllately  cease  on  the  cessation  of  that  power.  Thus  do 
these  two  modes  of  action  stand  in  the  same  general  antithetical  re- 
lation to  one  another  as  the  positive  and  negative  conditions  of  elec- 
tricity»  the  northern  and  southern  polarities  of  ordinary  magnetism, 
or  the  lines  of  electric  and  of  magnetic  force  in  magneto-electricity. 
Of  these  phenomena,  the  diamagnetic  are  the  most  important,  from 
their  extending  largely,  and  in  a  new  direction,  that  character  of 
duality  which  the  magnetic  force  was  already  known,  in  a  certain 
degree,  to  possess.  All  matter,  indeed,  appears  to  be  subject  to  the 
magnetic  force  as  universally  as  it  is  to  the  gravitating,  the  electric, 
the  cohesive  and  the  chemical  forces.  Small  as  the  magnetic  force 
appears  to  be  in  the  limited  field  of  our  experiments,  yet  when 
estimated  by  its  dynamic  effects  on  masses  of  matter,  it  is  found  to 
be  vastly  more  energetic  than  even  the  mighty  power  of  gravitation, 
which  binds  together  the  whole  universe:  and  there  can  be  no 
doubt  that  it  acts  a  most  important  part  in  nature,  and  conduces  to 
some  great  purpose  of  utility  to  the  system  of  tlie  earth  and  of  its 
inhabitants. 

Towards  the  conclusion  of  the  paper,  the  author  enters  on  theo- 
retical considerations  suggested  to  him  by  the  facts  thus  brought  to 
light  An  explanation  of  all  the  motions  and  other  dynamic  phe- 
nomena consequent  on  the  action  of  magnets  on  diamagnetic  bodies 
might,  he  thinks,  be  offered  on  the  supposition  that  magnetic  induc- 
tion causes  in  them  a  state  the  reverse  of  that  which  it  produces  in 
magnetic  matter :  that  is,  if  a  particle  of  each  kind  of  matter  were 
placed  in  the  magnetic  field,  both  would  become  magnetic,  and  each 
would  have  its  axis  parallel  to  the  resultant  of  magnetic  force  pass- 
ing through  it;  but  the  particle  of  magnetic  matter  would  have  its 
north  and  south  poles  opposite  to,  or  facing  the  contrary  poles  of 
the  inducing  magnet ;  whereas,  with  the  diamagnetic  particles,  the 
reverse  would  obtain ;  and  hence  there  would  result,  in  the  one 
substance,  approximation ;  in  the  other,  recession.  On  Ampere  s 
theory,  this  view  would  be  equivalent  to  the  supposition  that,  as 
currents  are  induced  in  iron  and  magnetics,  parallel  to  those  existing 
in  the  inducing  magnet  or  battery  wire,  so,  in  bismuth  and  other 
diamagnetics,  the  currents  induced  are  in  the  contrary  direction. 
As  far  as  experiment  yet  bears  upon  such  a  notion,  the  inductive 
effects  on  masses  of  magnetic  and  diamagnetic  metals  are  the  same. 


January  15,  1846. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

James  B.  Neilson,  Esq.  was  elected  a  Fellow  of  the  Society. 

"On  the  Viscous  Theory  of  Glacier  Motion."  By  James  D. 
Forbes,  Esq.,  F.R.S.  &c.  Part  II.  "  An  attempt  to  establish  by 
observation  the  Plasticity  of  Glacier  Ice." 
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The  first  two  sections  of  the  present  memoir  are  occupied  with  a 
critical  examination  of  the  theory  advanced  by  De  Saussure  to  ac- 
count for  the  progressive  motion  of  glaciers,  which  he  considered  as 
formed  of  masses  of  rigid  and  inflexible  ice,  and  with  the  further 
explanations  of  that  theory  given  by  Kamaud,  Bischoff,  Agassiz,  and 
Studer.  The  author,  on  the  other  hand,  regarding  these  masses  as 
possessing  a  considerable  degree  of  plasticity,  explains  on  that  sup- 
position the  phenomena  they  present;  and,  in  the  third  section  of 
the  paper,  he  relates  a  series  of  experiments  which  he  earned  on  in 
the  Mer  de  Glace,  near  Chamouni,  in  the  summer  of  1844,  with  a 
view  to  determine  by  direct  measurement  the  relative  motion  of 
different  parts  of  the  glacier.  This  he  accomplished  by  selecting  a 
spot  on  the  western  side  of  the  Mer  de  Glace,  between  Trelaporte 
and  r Angle,  where  the  ice  was  compact  and  free  from  fissures,  and 
erecting  on  the  surface  a  row  of  posts  at  short  distances  from  one 
another,  in  a  line  transverse  to  the  general  direction  of  the  moving 
mass.  He  was  thus  enabled  to  discover  by  trigonometrical  observa- 
tions the  movements  of  different  points  in  this  line ;  and  he  ascer- 
tained that  they  advanced  more  and  more  rapidly  in  proportion  as 
they  were  distant  from  the  sides  of  the  glacier;  and  that  when  not 
under  the  influence  of  neighbouring  crevasses,  these  motions  were 
gradual  and  uninterrupted  ;  as  Mas  shown  by  the  lines  carried 
through  the  posts  forming,  after  the  lapse  of  a  few  days,  a  continuous 
curve,  of  which  the  convexity  was  turned  towards  the  lower  end  of 
the  glacier. 

"An  Account  of  the  Southern  Magnetic  Surveying  Expedition." 
By  Lieut.  H.  Clerk,  U.A.,  in  a  letter  to  Lieut.-Colonel  Sabine,  R.A., 
F.R.S.     Communicated  by  Lieut.-Colonel  Sabine. 

The  letter,  which  is  dated  from  the  Magnetical  Observatory  at  the 
Capo  of  Good  Hope,  June  28,  1845,  reports  the  return  to  the  Cape 
of  the  Pagoda  from  her  voyage  to  the  high  southern  latitudes  after 
the  successful  completion  of  the  magnetical  service  en  which  she  had 
been  employed  by  direction  of  the  Lords  Commissioners  of  the  Ad- 
miralty, at  the  request  of  the  President  and  Council  of  the  Royal 
Society. 


January  22,  1846. 

SIR  WILLIAM  BURNETT,  V.P.  in  the  Chair. 

(folding  Bird,  M.D.,  the  Rev.  James  Booth,  D.I).,  Richard  Du- 
ganl  Grainger,  Esq.,  and  Theophilus  Thompson,  M.D,,  were  elected 
Fellows  of  the  Society. 

"  On  th(»  Supra-ronal.  Thymus  and  Thyroid  Bodies."  By  John 
Goodsir,  Esq.    Communicated  by  Richard  Owen,  Esq.,  F.R.S.  &c. 

In  this  paper,  the  author  enters  on  the  developement  of  the  theory 
he  advanced  two  years  ago  with  regard  to  the  origin  and  nature  of 
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the  supm-renal,  thymus  and  thyroid  bodies,  and  the  correctness  of 
which,  with  certain  modifications,  he  has  been  enabled  to  confirm  by 
subsequent  observation  and  reflection.  His  hypothesis  was  that  the 
three  organs  in  question  are  the  remains  of  the  blastoderma ;  the 
thyroid  being  the  deveiopemeut  of  a  portion  of  the  original  cellular 
substance  of  the  germinal  membrane  grouped  araund  the  two 
branches  of  the  omphalo-mesenteric  vein ;  the  supra-renal  capjule^ 
the  developements  of  other  portions  grouped  around  the  omphalo- 
mesenteric arteries;  and  the  thymus,  the  developenient  of  the  inter- 
mediate portion  of  the  membrane  arranged  along  the  sides  of  the 
embryonic  visceral  cavity.  He  has  since  ascertained,  however,  that 
the  thyroid  body  derives  its  origin  in  a  portion  of  the  included  mem' 
brana  mtermedia  remaining  in  connexion  with  anastomosing  vessels 
between  the  first  and  second  aortic  arches,  or  carotid  and  subclavian 
vessda.  He  considers  these  organs  as  essentially  similar  in  their 
structure,  as  well  as  in  their  origin  in  continuous  portions  of  the 
blastoderma  situated  along  each  side  of  the  spine,  and  extending 
from  the  Wolfian  bodies  to  the  base  of  the  cranium :  the  deveiope- 
meut of  the  supra-renal  capsules  having  relation  to  the  omphalo- 
mesenteric vessels ;  the  thymus,  to  the  jugular  and  cardinal  veins  and 
ductus  Cuvieri ;  and  the  thyroid  gland,  to  the  anastomosing  branches 
of  the  first  and  second  aortic  arches.  The  functions  of  these  organs 
he  regards  as  being  analogous  to  those  of  the  blastoderma;  with  this 
difference,  however,  that  as  the  blastoderma  not  only  elaborates 
nourishment  for  the  embryo,  but  absorbs  it  also  from  without,  that 
is,  from  the  yolk,  the  developed  organs  only  elaborate  the  matter 
which  has  already  been  absorbed  by  the  other  parts,  and  is  now  cir- 
culating in  the  vesseb  of  the  more  perfect  individual. 


January  29,  1 846. 

GEORGE  RENNIE,  Esq.,  Treasurer  and  V.P.,  in  the  Chair. 

William  Addison,  Esq.,  and  George  Buist,  Esq.,  were  elected 
Fellows  of  the  Society. 

"  On  the  Use  of  the  Barometric  Thermometer  for  the  determina- 
tion of  Relative  Heights."  By  James  R.  Christie,  Esq.  Coniiiiuni- 
eated  by  S.  Hunter  Christie,  Esq.,  Sec.  U.S.,  !kc. 

The  objects  of  this  communication,  as  stated  by  the  author,  are, 
first,  to  show  the  theoretical  foundation  of  the  very  simple  law 
pointed  out  by  Professor  Forbes,  according  to  which  the  ditfcrence 
of  the  boiling  temperature  of  water  at  two  stations  is  connecttti  with 
their  difference  of  level;  and  next,  to  test  the  accuracy  of  this  law 
by  a  comparison  of  results  deduced  from  his  own  observations  on  the 
boiling-point  of  water  at  different  stations  among  the  Alps  of  Savoy, 
Piedmont  and  Switzerland,  with  the  heights  of  the  same  stations  a^^ 
determined  by  other  observers  and  l)y  different  means;  and  thus  to 
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arrive  at  a  juBt  conclusion  with  respect  to  the  value  of  the  barometric 
thermometer  as  an  instrument  for  determining  differences  of  level. 
Combining  DeLuc*s  formula  reduced  to  English  units, 

*  =  o^  log  10/3  -  60-804, 
•899     ^ 

where  b  is  the  variable  boiling-point  on  Fahrenheit's  scale  and  /3  the 
corresponding  barometric  pressure,  with  the  formula  of  Laplace  for 
the  determination  of  the  difference  in  level  of  two  stations  from  ba- 
rometric observations,  he  obtains  the  formula 

H  =  547-99  (b-'b)  |l  +  (<  -  32*^)  -002221, 

where  b  and  b'  are  the  boiling-points  on  Fahrenheit's  scale  at  the 
two  stations,  i  the  mean  temperature  of  the  air  at  the  stations,  and 
H  their  difference  of  level  in  English  feet 

The  author  describes  the  particular  instrument  he  employed  in 
hb  observations,  and  his  mode  of  determining  the  correction  which 
it  required :  he  then  gives,  in  a  table,  the  observations  he  made  on 
the  boiling-point  of  water  at  thirty-eight  different  stations  in  the 
Alps,  the  heights  of  the  corresponding  stations  above  the  sea  level, 
deduced  from  these  observations,  and,  for  the  purpose  of  compari- 
son, the  heights  of  the  same  stations  deduced  by  other  observers. 
The  difference  between  these  and  some  of  the  author's  results  are 
considerable ;  but  as  they  are  not  greater  than  would  probably  arise 
from  ordinary  barometric  measurements,  and  as  there  is  a  dose  ac- 
cordance between  his  results  and  the  determinations  on  which  the 
greatest  reliance  can  be  placed,  he  concludes  that  the  results  are  on 
the  whole  satisfactory.  Considering  it,  however,  desirable  to  obtain 
some  test  of  the  accuracy  of  each  observation  independently  of  the 
rest  of  the  series,  the  author  avails  himself  of  the  barometric  ob- 
servations made  at  the  Observatory  at  Geneva  and  at  the  Convent 
of  the  Great  St  Bernard ;  and  determining  from  these  the  corre- 
sponding temperature  of  boiling  water,  deduces  the  difference  of 
level  between  each  of  his  stations  and  these  two  places  considered 
as  fixed  points :  the  sum  of  the  height  above  Geneva  and  the  de- 
pression below  the  Great  St  Bernard  should  in  all  cases  be  the  dif- 
ference of  level  between  the  two  fixed  stations.  Although  there  are 
here  again  considerable  discrepancies,  yet  in  most  cases  where  the 
height  of  the  station  may  be  considered  as  well-established,  the  height 
deduced  from  the  observations  agrees  with  it  in  a  very  remarkable 
manner. 

In  another  table,  the  author  gives  the  difference  of  level  between 
the  Observatory  at  Geneva  and  the  Great  St  Bernard,  deduced  from 
the  recorded  observations  at  those  places  simultaneous  with  his  own 
at  his  various  stations;  and  then  remarks  that  the  differences  of  height 
determined  by  the  two  methods  do  not  differ  from  one  another,  in 
any  single  case,  by  so  large  a  quantity  as  do  the  greatest  and  least 
differences  of  height  deduced  from  the  barometric  observations ; 
while  in  many  cases  the  accordance  is  almost  perfect 

The  conclusion  drawn  from  the  comparisons  in  these  tables  is, 
that  the  barometric  thermometer  is  capable  of  affording  highly  ac- 
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curate  and  satisfactory  results,  perhaps  even  more  so  than  the  coiu- 
mon  form  of  barometer,  but  that  there  is  considerable  uncertainty 
attached  to  its  indications.  This  uncertainty,  far  from  being  wholly 
attributable  to  the  imperfections  of  the  instrument  as  a  measure  of 
the  atmospheric  pressure,  might,  the  author  thinks,  arise  from  au 
extreme  susceptibility  to  rapid  changes  in  that  pressure,  which  re- 
main unindicated  by  the  more  sluggish  barometer. 

<*  On  the  Decomposition  and  Analysis  of  the  Compounds  of  Am- 
monia and  Cyanogen.**  By  Robert  Smith,  Esq.,  Ph.  D.  Communi- 
cated by  Captain  William  Henry  Smyth,  R.N.,  F.R.S. 

This  paper  is  divided  into  four  parts ;  the  first  relates  to  the  de- 
composition of  ammonia  and  its  compounds  by  the  compounds  of 
chlorine,  and  the  collection  and  measurement  of  the  nitrogen  gas 
which  is  disengaged,  the  amount  of  which  the  author  considers  as 
funibhing  a  ready  and  accurate  mode  of  estimating  the  quantity  of 
ammonia  in  the  solution  subjected  to  analysb.  The  chloride  of  lime 
was  the  salt  usually  employed  for  this  purpose :  this  method  is  re- 
garded by  the  author  as  being  peculiarly  applicable  to  the  analysis 
of  organic  substances. 

The  second  part  treats  of  the  decomposition  and  estimation  of 
hydrocyanic  acid  and  its  compounds  by  means  of  chloride  of  lime, 
yielding  nitrogen  gas  and  carbonate  of  lime ;  a  process  which  occu- 
pies but  a  few  seconds.  In  some  cases,  the  employment  of  chloride 
of  soda  is  preferable  to  that  of  chloride  of  lime,  on  account  of  the 
M>lubility  of  all  the  compounds  that  are  formed.  The  author  found 
the  same  method  applicable  also  to  the  analysis  of  the  salts  of  cya- 
nogen ;  for  the  cyanides  of  the  alkalies  are  decomposed  by  it  as 
rapidly  as  the  pure  acid  itself.  The  ferro-cyanides  are  also  very 
readily  decomposed. 

The  author,  in  the  third  part  of  his  paper,  relates  the  results  of 
hb  trials  of  the  hypochlorites  as  agents  for  the  decomposition  of  uric 
acid,  which  proved  so  satisfactory  as  to  induce  him  to  believe  that 
these  salts  might  be  advantageously  used  as  solvents  of  uric  calculi 
io  the  living  bladder.  He  also  proposes  the  employment  of  chloride 
of  lime  as  a  ready  and  accurate  mode  of  estimating  the  quantity  of 
nitrogen  contained  in  urine,  from  the  amount  of  gas  disengaged  by 
its  action  on  the  nitrogenous  compounds.  In  the  last  part,  the  ap- 
paratus used  in  the  experiments  is  described. 

"  On  a  point  connected  with  the  dispute  about  the  invention  of 
Fluxions."  By  Augustus  De  Morgan,  Esq.,  M.A.,  F.R.A.S.,  •ie. 
Communicated  by  Samuel  Hunter  Christie,  Esq.,  Sec.  R.S.,  &c. 

An  assertion  made  by  Sir  Isaac  Newton  in  a  letter  to  Conti,  pub- 
Ibhed  in  Raphson*s  History  of  Fluxions,  that  the  materials  of  the 
Commercium  EpistoUcum  were  "collected  and  published  by  a  nu- 
merous Committee  of  gentlemen  of  different  nations,  appointed  by 
the  Royal  Society  for  that  purpose,**  appeared  to  be  at  variance  with 
the  list  of  the  Committee  as  it  was  appointed  on  the  6th  of  March, 
1711-12,  and  which  only  contains  the  names  of  Arbuthnot,  Hill. 
Halley,  Jones,  Machin  and  Burnet,  who  were  all  English.     But  on 
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further  search  of  the  records  of  the  Society  with  the  aid  of  Mr.  Weld, 
the  Assistant  Secretary,  the  author  ascertained  that  other  members 
were  subsequently  added  to  the  Committee,  among  whom  were 
Bonet,  the  Prussian  minister,  and  De  Moivre,  both  of  whom  were 
foreigners;  thus  showing  that  the  imputations  which  might  have 
been  cast  on  Newton's  veracity  are  groundless. 


February  5,  1846. 

GEORGE  RENNIE,  Esq.,  Treasurer  and  V.P.,  in  the  Chair. 

Samuel  Cooper,  Esq.  was  elected  a  Fellow  of  the  Society. 

"  On  the  Secretory  Apparatus  and  Function  of  the  Liver."  By  C. 
Handfield  Jones,  M.D.  Communicated  by  Sir  Benjamin  C.  Brodie, 
Bart,  F.R.S. 

The  author  is  led  by  his  researches  into  the  minute  structure  of 
the  liver,  to  results  which  confirm  the  view  of  Mr.  Bowman,  in  op- 
position to  those  of  Mr.  Kieman  on  this  subject ;  and  particularly 
with  regard  to  the  absence  of  real  tubercular  ducts  from  the  interior 
of  the  lobules.  He  concludes  that  the  secreting  process  conmiences 
in  the  rows  of  epithelial  celb  surrounding  the  central  axis  of  the 
lobule,  and  that  the  fluid  there  secreted  is  transmitted  to  the  ceUs 
forming  the  margin  of  the  lobule,  where  it  is  further  elaborated, 
and,  by  the  bursting  of  these  celb,  is  conveyed  into  the  cavity  of  the 
surrounding  duct.  A  few  diagrams  are  annexed,  illustrative  of  the 
descriptions  of  microscopic  structure  given  in  the  paper. 

**  An  Account  of  some  Experiments  on  the  Electro-Culture  of 
Farm  Crops.'*  By  Mr.  William  Sturgeon.  Communicated  by  S. 
Hunter  Christie,  Esq^  Sec.  R.S.,  ^c. 

Grass  grown  on  a  parallelogram  of  land,  fifty-five  yards  long  by 
twenty- two  yards  wide,  enclMed  by  underground  wires,  was  found 
to  be  much  more  abundant  than  in  any  other  part  of  the  field ; 
especially  in  a  plot  "  upwards  of  fifty  yards  long,  whose  breadth  was 
within  the  wires,  and  neariy  at  right  angles  to  the  axis  of  the  paral- 
lelogram." This  plot  of  grass  was  principally  on  the  western  side 
of  the  wires,  and  extended  but  a  very  little  way  on  the  eastern  side. 
The  axis  of  the  wire-enclosed  paraUelogram  was  in  the  magnetic 
meridian. 

"  On  the  Comet  of  1844-45."  B^  John  CoUingwood  Halle,  Esq. 
Communicated  by  Charles  Terry,  Esq.,  F.R.S. 

The  author  gives  a  series  of  observations^  accompanied  by  a  dia- 
gram, made  by  him  at  Auckland,  in  New  Zealand,  on  the  comet  of 
1844-45,  which  there  appeared  on  the  20th  of  December  1844  and 
disappeared  on  the  30th  of  January  following,  having  been  visible 
forty-two  days.  Its  most  remarkable  feature  was,  that  during  its 
greatest  brilliancy,  the  nucleus  was  not  surrounded  by  the  nebulous 
matter,  but  was  situated  at  the  very  extremity  of  the  head,  and  at 
times  even  appeared  quite  detached* 
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February  1%  I6i6. 
GEORGE  RENNIE,  Esq.,  Treasurer  and  V.P.,  in  the  Chair. 

**  A  Practical  Extension  of  the  application  of  the  Law  of  Mor- 
tality  announced  by  B.  Gompertz,  Esq.,  in  the  Philosophical  Trans- 
actions for  1823.**  By  A.  M.  Drach,  Esq.  Communicated  by  B. 
Gompertz,  Esq.,  F.R.S. 

In  endeavouring  to  verify  the  theoretical  law  of  mortality,  an- 
nounced by  Mr.  Gompertz,  by  means  of  constants  derived  from  the 
results  of  the  English  census  of  1841,  which  are  contained  in  the 
sixth  Annual  Report  of  the  Registrar-General,  and  which  furnish  an 
extended  basis  for  computation,  the  author  found  the  accordance 
between  the  two  to  be  so  remarkably  close  as  to  justify  the  assump- 
tion that  Mr.  Gompertz*s  formula  expresses  the  true  law  of  the  de- 
crement of  human  life.  The  paper  is  occupied  with  the  analytical 
details  of  this  investigation. 

"  On  Spontaneous  Nitrification.*'  By  C.  F.  Schoenbein,  Professor 
of  Chemistry  in  the  University  of  Bole.  Communicated  by  Michael 
Faraday,  Esq.,  D.C.L.,  F.R.S.,  &c. 

From  various  facts  adduced  by  the  author,  he  is  led  to  the  con- 
clusion, that  during  the  slow  combustion  of  phosphorus  in  moist 
atmospheric  air,  while  ozone  is  produced,  there  is  also  formed  a 
quantity  of  nitric  acid ;  and  that  in  all  cases  where  both  these  com- 
pound bodies  are  simultaneously  generated,  however  different  may 
be  the  concomitant  circumstances  of  the  experiment,  there  is  strong 
reason  to  suspect  that  the  fonnation  of  the  one  is  in  some  way  con- 
nected with  that  of  the  other. 

^  On  the  Process  of  Etching,  or  Engraving,  by  means  of  Voltaic 
Electricity."  By  James  H.  Pring,  M.D.  Communicated  by  P.  M. 
Roget,  M.D.,  Sec  R.S. 

The  author,  referring  to  an  account  which  he  gave  of  his  method 
of  etching  on  hardened  steel  plates,  or  other  polished  metallic  sur- 
faces, by  means  of  electricity,  in  the  Philosophical  Magazine  for 
November  1843,  offers  some  additional  observations  relating  to  the 
theory  of  the  process,  and  states  some  further  practical  remarks  in 
its  application  to  engraving.  A  specimen  of  a  steel  plate,  and  of  a 
razor,  on  which  ornamental  designs  were  engraved  by  this  method, 
were  laid  before  the  Society,  in  illustration. 


February  19,  1846. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

James  Matheson,  Esq.,  William  West,  Esq.,  and  John  Wilson, 
M.D.,  were  elected  Fellows  of  the  Society. 

**  On  the  Mechanism  of  Respiration."  By  Francis  Sibson.  Com- 
municated by  Thomas  Bell,  Esq.,  F.R.S. 

This  paper  is  almost  entirely  occupied  with  anatomical  details, 
collected  from  an  extensive  series  of  dissections  of  the  muscles  and 
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bones  concerned  in  the  act  of  respiration  in  man  and  the  lower  ani- 
mals, for  the  purpose  of  elucidating  the  mechanism  of  their  action 
both  in  inspiration  and  in  expiration ;  accompanied  by  a  great  num- 
ber uf  illustrative  diagrams  and  drawings.  The  author  commences 
with  the  serpent  tribes,  which  present  the  simplest  form  of  ribs, 
being  attached  only  at  their  vertebral  ends,  while  their  anterior  ends 
art'  free.  WJien  these  ribs  are  brought  forwards  by  the  action  of 
the  levatores  costarum  and  external  intercostal  muscles,  the  chest  is 
ex])anded ;  and  when  drawn  backwards  by  the  long  depressors,  in- 
ternal intercostals  and  transversales,  expiration  is  effected.  In  birds 
there  are  added  to  the  former  apparatus  a  sternum,  and  a  series  of 
sternal  ribs,  the  respiratory  movements  of  which  are  performed  in 
directions  the  reverse  of  those  of  the  vertebral  ribs.  During  inspi- 
ration, the  angles  between  the  vertebral  and  sternal  ribs  become 
more  open;  the  sternum  moves  forwards,  and  the  spinal  column 
slightly  backwards,  by  the  combined  action  of  the  scaleni  and 
sterno-costal  muscles  on  the  first  vertebral  and  first  sternal  ribs  re- 
spectively ;  of  the  levatores  costarum  and  external  intercostal  on  all 
the  lower  vertebral  ribs,  and  of  the  sternal  intercostals  on  all  the 
lower  sternal  ribs.  On  expiration  these  movements  are  reversed  by 
the  action  of  the  internal  intercostals,  the  external  and  internal 
oblique,  recti,  transversales  and  other  muscles.  The  mechanism  in 
the  Mammalia  is  further  assisted  and  modified  by  the  addition  of  a 
large  and  powerful  diaphragm.  The  thoracic  ribs  are  articulated 
w  ith  the  sternum  by  the  medium  of  cartilages  corresponding  to  the 
sternal  ribs  of  birds:  those  ribs  which  are  connected  with  the  infe- 
rior curve  of  the  dorsal  arch  have  floating  cartilages,  and  may  be 
considered  as  a  diaphragmatic  set  of  ribs.  When  raised,  the  former 
approach  each  other,  and  the  latter  recede  from  each  other  ante- 
riorly. Intermediate  to  these  are  the  longer  ribs  connected  with  the 
dorsal  arch,  having  their  cartilages  united,  and  articulated  with  the 
lower  end  of  the  sternum.  The  scaleni  muscles  invariably  act  during 
the  whole  time  of  inspiration.  The  external  intercostals  between 
the  thoracic  ribs  are  also  throughout  inspiratory;  but  those  portions 
which  are  situated  between  their  cartilages  are  expiratory;  and 
those  between  the  diaphragmatic  ribs  are  inspiratory  behind,  expi- 
ratory to  the  side,  and  in  front,  and  inspiratory  between  their  carti- 
lages. Between  the  intermediate  ribs,  they  are  for  the  most  part 
slightly  inspiratory  between  the  ribs,  and  expiratory  in  front,  be- 
tween the  cartilages.  The  external  intercostals  of  the  thoracic  ribs 
are  ex])iratory  behind,  and  inspiratory  in  front,  if  the  ribs  approach 
these,  and  are  inspiratory  between  their  costal  cartilages.  Between 
the  diaphragmatic  and  intermediate  sets  of  ribs,  and  between  their 
(*artilages  they  are  throughout  expirator}\  The  levatores  costarum 
draw  the  posterior  portion  of  the  lower  ribs  backwards.  In  the  abs 
and  the  dog,  the  upper  fasciculi  of  the  serratus  magnus  are  expira- 
tory, the  lower  inspiratory,  and  the  intermediate  neutral.  In  man, 
the  greater  part  of  the  fasciculi  of  this  muscle  is  expiratory.  In  the 
ass,  the  lower  fibres  of  the  serratus  posticus  inferior  are  inspiratory, 
and  the  upper  fibres  expiratory.  In  the  dog  and  in  man,  all  are 
throughout  expiratory. 
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February  26, 1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Lieut  Kay,  R.N.,  and  Miyor  Moore  were  elected  Fellows  of  the 
Society. 

'*  Illustrations  of  the  Viscous  Theory  of  Glaciers.**    By  James 
David  Forbes,  Esq.,  F.R.S.  &c     Part  III. 

The  author  inquires,  in  this  part  of  his  paper,  into  the  motion  of 
those  comparatively  small  isolated  glacial  masses,  reposing  in  the 
cavities  of  high  mountains  or  on  cols,  and  called  by  De  Saussure 
glaciers  of  the  second  order.  A  glacier  of  this  description  in  the 
neighbourhood  of  the  Hospice  du  Simplon,  lodged  in  a  niche  on  the 
northern  face  of  the  Schoenhom,  immediately  behind  the  Hospice, 
and  at  an  elevation  of  about  8000  feet  above  the  sea,  was  selected 
for  observation.  The  average  velocity  of  its  descent  was  found  to 
be  about  one  inch  and  a  half  in  twenty-four  hours :  those  parts  in 
which  the  slope  was  20^  moving  with  a  velocity  about  one-third 
greater  than  those  in  which  the  slope  was  10^.  The  author  next 
enters  into  general  views  on  the  annual  motion  of  glaciers,  and  on 
the  influence  of  seasons ;  and  gives  tabular  details  of  the  observa- 
tions made  with  reference  to  these  questions  at  two  stations ;  the 
one  on  the  Glacier  des  Bossons,  and  the  other  at  the  Glacier  des 
Bois,  which  is  the  outlet  of  the  Mer  de  Glace  towards  the  valley  of 
ChamounL  In  both  these  glaciers,  the  motion  in  summer  exceeds 
that  in  winter  in  a  greater  proportion  as  the  station  is  lower,  and 
consequently  exposed  to  more  violent  alternations  of  heat  and  cold. 
He  also  found  that  the  variations  of  velocity  due  to  season  are 
greatest  where  the  variations  in  the  temperature  of  the  air  are 
greatest,  as  in  the  lower  valleys ;  excepting  that  variations  of  tem- 
perature below  the  freezing-point  produce  scarcely  any  appreciable 
change  in  the  rate  of  motion  of  the  ice.  He  concludes  with  some 
general  illustrations  of  the  plastic  or  viscous  theory  of  glacier  mo- 
tion. A  glacier,  he  contends,  is  not  a  mass  of  fragments  or  parallel- 
opipedons ;  neither  is  it  a  rigidly  solid  body ;  and  although  it  may 
be  extensively  intersected  by  crevices,  these  **  crevasses*'  are  com- 


paratively  superficial,  and  do  not  disturb  the  general  continuity  of 
the  mass  in  which  they  occur.  The  water  contained  in  the^e  cre- 
vices is  only  the  principal  vehicle  of  the  force  which  acts  upon  it : 
and  the  irresistible  energy  with  which  the  whole  icy  mass  descends 
from  hour  to  hour  with  a  slow  but  continuous  motion  bespeaks  of 
itself  the  operation  of  a  6uid  pressure  acting  on  a  ductile  or  plastic 
material. 


March  5,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  On  the  Physics  of  Media  that  are  composed  of  free  and  perfectly 
elastic  Molecules  in  a  state  of  Motion."  By  J.  J.  Waterson,  Esq. 
Communicated  by  Captain  Beaufort,  R.N.,  F.R.S. 

This  memoir  contains  the  enunciation  of  a  new  theory  of  heat, 
capable  of  explaining  the  phenomena  of  its  radiation  and  polariza- 
tion, and  the  elasticity  of  various  bodies,  founded  on  the  hypothesis 
of  a  medium  consbting  of  a  vast  multitude  of  minute  particles  of 
matter  endowed  with  perfect  elasticity,  and  enclosed  in  elastic  walls, 
but  moving  in  all  directions  within  that  space,  with  perfect  freedom, 
and  in  every  possible  direction.  In  the  course  of  these  motions,  the 
particles  must  be  supposed  to  encounter  one  another  in  every  pos- 
sible manner,  during  an  interval  of  time  so  small  as  to  allow  of  their 
being  considered  infinitesimal  in  respect  to  any  sensible  period ; 
still,  however,  preserving  the  molecular  vis  viva  constant  and  un- 
diminbhed. 

The  author  then  enters  into  extensive  analytical  investigations ; 
first,  of  the  conditions  that  determine  the  equilibriom  of  such  a 
homogeneous  medium,  as  is  implied  by  the  hypothesis,  and  of  the 
laws  of  its  elasticity ;  secondly,  of  the  physical  relations  of  media 
that  differ  from  each  other  in  the  specific  weight  of  their  molecules ; 
thirdly,  of  the  phenomena  that  attend  the  condensing  and  dilating 
of  media,  and  of  the  mechanical  value  of  their  molecular  vis  viva ; 
fourthly,  of  the  resbtance  of  media  to  a  moving  surface ;  fifthly,  of 
the  vertical  equilibrium  of  a  medium  surrounding  a  planet  and  con- 
stituting its  atmosphere ;  and  lastly,  of  the  velocity  with  which  im- 
pulses are  transmitted  through  a  medium  so  constituted. 

In  an  Appendix,  the  author  enters  into  a  full  explanation  of  a 
table  of  gases  and  vapours,  drawn  up  with  reference  to  the  subjects 
dbcussed  in  his  paper. 


March  12,  1846. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  On  the  Blow-hole  of  the  Porpoise.**     By  Francb  Sibson,  Esq. 
Commuuicated  by  Thomas  Bell,  Esq.,  F.R.S. 

The  external  opening  of  the  air-passage  of  the  porpoise  b  so 
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situated  at  the  upper  part  of  the  head  as  to  admit  of  the  aniniars 
breathing  while  only  a  small  portion  of  its  head  is  above  the  water. 
Jo  its  descent  through  the  skull,  between  the  cranial  and  facial  bones, 
the  tube  b  divided  bj  a  thin  plate  of  bone  into  two  nasal  canals, 
which  form,  below  this  partition,  a  single  muscular  tube  opening  at 
its  lower  part  into  the  pharynx  by  a  constricted  aperture,  through 
which  the  larynx  projects  upwards  quite  through  the  pharynx,  di- 
viding it  into  two  channels.  A  series  of  pouches,  Bve  in  number, 
capable  of  great  dilatation,  and  provided  with  a  muscular  apparatus 
for  retaining  or  expelling  their  contents,  communicate  by  large  ori- 
fices with  the  nasal  canals,  and  appear  to  correspond  in  situation 
with  the  antra,  frontal  sinuses  and  ethmoid  cells.  The  author  gives 
a  minute  anatomical  description  of  these  muscles,  and  an  account  of 
their  modes  of  action ;  the  adjustments  of  the  apparatus  being  such 
that  the  outer  passage  may  be  closed  or  opened  above  or  below  the 
anterior  pouches.  When  the  outer  passage  is  closed,  the  posterior 
pouches  can  be  distended  and  the  anterior  emptied ;  while  the  con- 
verse may  be  effected  when  the  passage  is  open.  The  use  of  the 
pouches  appears  to  be  to  buoy  up  the  head,  so  that  on  the  porpoise 
rising  from  deep  water,  the  opening  for  breathing  comes  first  to  the 
surface  and  admits  of  the  animal's  sleeping  in  that  position,  while  its 
whole  body  remains  immer:»ed  in  the  water. 

"  On  Motion  in  the  Lumbar  Division  of  the  Spine  in  Birds."  By 
George  Oakley  Fleming,  M.D.,  F.L.S.  Communicated  by  Thomas 
Bell,  Esq.,  F.R.S. 

The  author  gives  quotations  from  the  works  of  Cuvier,  Blumen- 
bach,  Tiedemann,  Macartney,  Vicq  d'Azyr,  Carus,  Earle,  and  Roget, 
in  proof  of  its  being  the  prevalent  opinion  among  comparative  phy- 
siologists that  the  dorsal  and  lumbar  portions  of  the  spine  form  alto- 
gether a  rigid  structure,  not  admitting  of  the  least  perceptible  flexion. 
But  from  his  observations  of  the  form  of  the  articulating  surfaces  of 
the  lumbar  vertebrae,  which  appear  to  be  adapted  to  lateral  motion, 
the  author  was  led  to  conclude  that,  although  flexion  in  the  mesial 
plane  is  effectually  prevented,  some  degree  of  lateral  flexion  actually 
takes  place.  The  number  of  articulations  in  this  part  of  the  spine, 
he  observes,  varies  in  different  birds :  thus  in  the  sea-gull,  there  are 
several  articulations  in  the  dorsal  and  lumbar  portions ;  while,  in  the 
peacock,  there  is  only  one  moveable  vertebra ;  the  remaining  dorsal 
being  united  together,  and  all  the  lumbar  vertebrae  being  consoli- 
dated and  anchylosed  with  the  sacrum ;  thus  forming  two  firm  and 
immoveable  pieces  between  which  the  moveable  vertebra  is  placed. 
The  flexion  of  the  spine  forwards  is  prevented  by  the  great  breadth 
uf  the  spinous  processes  and  their  projections  at  ri<^ht  angles  to  the 
bodies  of  the  vertebrae ;  and  frequently  also  by  the  addition  of  a 
number  of  thin,  flat  long  bones  which  are  applied  by  their  flat  sur- 
faces on  each  side  of  the  spinous  processes ;  and  also  by  strong  flat 
ligaments,  situated  between  each  spinous  process,  like  the  ligamen- 
tum  nuchae  of  herbivorous  quadrupeds.  For  the  purpose  of  guard- 
ing against  pressure  on  the  spinal  cord  during  the  lateral  flexion  of 
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this  part  of  the  spine^  the  spinal  canal  is  enlarged  laterally  at  the 
centres  of  motion.  The  paper  is  illustrated  by  dmwings  of  the  parts 
described. 


March  19, 1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

^  Investigation  of  the  Power  consumed  in  overcoming  the  Inertia 
of  Railway  Trains,  and  of  the  Resistance  of  the  Air  to  the  motion 
of  Railway  Trains  at  high  velocities.**  By  P.  W.  Barlow,  Esq., 
F.R.S.,  M'.I.C.E. 

The  object  of  the  author  in  this  inquiry  is  to  obtain  a  more  cor- 
rect knowledge  than  has  hitherto  been  possessed  of  the  resistances 
which  the  air  opposes  to  the  motion  of  locomotive  engines  at  great 
velocities,  and  of  the  loss  of  force  arising  from  increased  back  pres- 
sure and  the  imperfect  action  of  the  steam.  For  this  purpose  he 
institutes  a  comparison  between  the  velocities  actually  acquired  by 
railway  trains  with  those  which  the  theory  of  accelerated  motion 
would  have  assigned ;  and  his  experiments  are  made  not  only  on 
trains  propelled  by  a  locomotive  engine,  but  also  on  those  moving 
on  the  atmospheric  railway,  which  latter  affords  valuable  results, 
inasmuch  as  the  tractive  force  is  not  subject  to  the  losses  at  high 
velocities  necessarily  incident  to  locomotive  engines.  A  table  is 
given  of  the  theoretical  velocities  resulting  from  calculation  founded 
on  the  dynamical  law  of  constant  accelerating  forces,  in  the  case  of 
trains  of  various  weights,  impelled  by  different  tractive  forces,  moving 
from  a  state  of  rest ;  and  is  followed  by  another  table  of  the  ob- 
served velocities  in  Mr.  Stephenson's  experiment  on  the  Dalkcy 
line ;  the  result  of  the  comparison  being  that  in  a  distance  of  one 
mile  and  a  quarter,  the  loss  of  velocity  is  about  one-half  of  the  ob- 
served velocity. 

A  series  of  experiments  on  locomotive  lines  is  next  related ;  but 
the  comparison  is  less  satisfactory  than  in  the  former  case,  because 
the  tractive  force  cnnnot  be  so  accurately  estimated;  it  is  however 
sufficiently  so  to  establish  the  fact,  that  the  power  lost  by  the  loco- 
motive engine  below  the  speed  of  thirty  miles  per  hour  is  so  small 
as  to  be  scarcely  appreciable,  and  that  the  time  and  power  which 
are  absorbed  in  putting  a  railway  train  in  motion  is  almost  entirely 
required  to  overcome  the  inertia  of  the  train,  and  does  not  arise 
from  any  loss  or  imperfection  of  the  engine.  It  appears,  from  these 
experiments,  that  above  one-fifth  of  the  whole  power  exerted  is  con- 
sumed in  putting  the  train  in  motion  at  the  observed  velocity.  The 
author  then  enters  into  some  general  remarks  on  the  effects  arising 
from  this  source  of  loss  of  power,  and  the  practical  application  of 
the  knowledge  thus  obtained.  In  the  atmospheric  railway,  he  finds 
that  the  tractive  force  of  a  fifteen-inch  pipe  is  so  small  (being  less 
than  half  that  of  a  locomotive  engine),  that  the  time  of  overcoming 
the  inertia  must  limit  the  amount  of  traffic  which  can  be  carried  on 
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a  single  liDe,  especially  with  Dumerous  stations.  Wlien  a  great  velo* 
city  is  obtained,  the  tractive  force  of  the  locomotive  is  much  re- 
duced, and  therefore  a  much  greater  velocity  can  be  attained  on  an 
atmospheric  railway. 

The  inquiries  of  the  author  into  the  amount  of  resistance  exerted 
by  the  air  on  railway  trains  lead  him  to  the  conclusion  that  in  the 
atmospheric  railway  the  loss  of  tractive  power  of  tlie  piston  from 
friction,  &c.  is  very  inconsiderable ;  and  that  the  resistance  of  the 
air  is  less  than  had  been  hitherto  estimated,  not  exceeding,  on  an 
average,  ten  pounds  per  ton  on  the  average  weight  of  trains. 

A  tabular  statement  is  then  given  of  the  results  of  the  experi- 
ments made  by  the  British  Association,  for  the  purpose  of  com- 
paring them  with  those  obtained  by  the  author  from  hb  own  ob- 
servations, and  more  particularly  from  his  experiments  on  the  Croy- 
don Atmospheric  Railway.  The  general  conclusion  which  he  draws 
from  this  investigation  is  that  the  resistance  of  the  air  in  a  qui- 
escent state  is  less  than  had  been  previously  estimated,  and  that  the 
ordinary  atmospheric  resistance  in  railway  progression  arises  from 
the  air  being  generally  itself  in  motion,  and  as  the  direction  of  the 
current  is  almost  always  oblique,  from  its  producing  increased  fric- 
tion in  the  carriages  themselves.  This  kind  of  resistance  will  not 
increase  as  the  square  of  the  velocity;  and  as  it  is  the  principal  one, 
it  follows  that  the  resistance  to  railway  trains  increases  in  a  ratio 
not  much  higher  than  the  velocity,  and  that  the  practical  limit  to 
the  speed  of  railway  travelling  is  a  question,  not  of  force,  but  of 
safety. 


March  26,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 
George  Newport,  Esq.  was  elected  a  Fellow  of  the  Society. 

"  On  the  Muscularity  of  the  Iris."  By  Professor  Maunoir,  of 
Geneva.     Communicated  by  P.  M.  Roget,  M.D.,  Sec.  U.S. 

The  author  has  satisfied  himself,  from  the  result  of  his  own  dis- 
sections, as  well  as  from  the  concurrent  testimony  of  a  great  number 
of  anatomists,  that  the  iris  is  provided  with  two  sets  of  muscular 
fibres,  the  one  orbicular,  immediately  surrounding  the  pupillary 
margin  and  acting  as  a  sphincter ;  the  other,  extending  in  a  radiated 
direction  from  the  exterior  circumference  of  the  former  to  their  in- 
sertions into  the  ciliary  ligament,  their  action  being  to  eidarge  the 
pupil.  One-fourth  of  the  disc  of  the  iris  is  occupied  by  the  orbi- 
cular, and  the  remaining  three-fourths  by  the  radiated  muscle.  TJie 
author  has  examined  the  structure  of  the  iris  in  a  great  number  of 
animals,  and  states  the  results  obtained  by  M.  Lebert,  whom  he 
applied  to  on  this  occasion,  from  numerous  dissections  of  the  eyes 
of  animals  belonging  to  each  class  of  vertebrata.  He  also  refers  to 
a  work  which  he  published  in  the  year  1812,  entitled  ^^  Memoire  sur 
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rOrganisaUon  de  riris,"  for  evidence  of  tlie  muscularity  of  the  iris 
which  he  obtained  by  applying  galvanism  to  the  human  eye  imme- 
diately after  decapitation ;  and  he  concludes  with  the  narrative  of 
the  case  of  a  woman  in  whose  iris  there  had  been  formed,  by  an 
accidental  wound  with  the  point  of  a  knife,  a  triangular  aperture 
below  the  pupil.  This  aperture  became  dilated  when  the  pupil  was 
contracted,  and  vice  versd ;  thus  furnishing  a  proof  that  its  move- 
ments were  effected  by  muscular  action. 


April  2,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 
Major  Cautley  was  elected  a  Fellow  of  the  Society. 

Contributions  to  the  Chemistry  of  the  Urine.  Part  II.  *'  On  the 
Variations  in  the  Alkaline  and  Earthy  Phosphates  in  Disease.*'  By 
Henry  Bence  Jones,  M.D.,  Fellow  of  the  Itoyal  College  of  Physi- 
cians.    Communicated  by  Thomas  Graham,  Esq.,  F.R.S.,  &c. 

The  analyses,  of  which  the  results  are  given  in  a  series  of  tables, 
were  made  by  the  author,  chiefly  from  the  urine  of  patients  labour- 
ing under  different  diseases  in  St  George*s  Hospital,  and  therefore 
nearly  under  the  same  circumstances  as  far  as  exercise  was  con- 
cerned. He  found  that  the  variations  in  the  earthy  phosphates  were 
in  general  independent  of  the  nature  of  the  disease.  In  fractures  of 
the  spine  and  paraplegia,  however,  the  total  amount  of  these  salts 
was  slightly  above  the  healthy  standard  during  the  early  period, 
and  when  inflammatory  action  might  be  considered  as  prevailing ; 
but  when  this  action  had  subsided,  and  the  affection  had  become 
chronic,  the  total  quantity  of  phosphatic  salts  was  less  than  natural. 
In  chronic  diseases  of  the  brain,  and  in  chronic  and  even  in  acute 
diseases  of  the  membranes,  no  increase  of  these  salts  was  observed. 
In  fractures  of  the  bones  of  the  skull,  when  inflammation  of  the 
brain  supervened,  there  was  a  slight  increase  of  the  total  amount  of 
phosphates ;  but  no  such  increase  occurred  when  the  head  was  not 
affected,  even  although  acute  inflammation  of  other  organs  existed. 
In  acute  inflammation  of  the  brain  there  was  an  excessive  secretion 
of  phosphates,  which  returned  to  the  natund  quantity  as  soon  as 
the  inflammation  passed  into  the  chronic  state.  In  some  funcf  ional 
diseases  of  the  brain,  attended  with  delirium,  the  secretion  of  the 
salts  was  excessive ;  but  the  excess  ceased  with  the  disappearance 
of  that  symptom.  In  other  functional  diseases,  as  in  fevers,  no  ex- 
cess was  observable.  In  delirium  tremens,  when  food  could  be 
taken,  there  was  neither  excess  nor  deficiency;  but  in  the  most 
violent  cases,  where  no  food  could  be  taken,  the  quantity  of  the 
phosphates  was  diminished  in  a  most  remarkable  degree.  In  the 
general  paralysis  of  the  insane,  no  increase  of  phosphates  was  ob- 
bcrved.     One  case  of  acute  paroxysm  of  mania  showed  a  small  in- 
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crease  during  the  paroxysm ;  in  two  other  cases  of  mania  there  waa 
a  diminution  of  phosphates  approaching  to  that  occurring  in  delirium 
tremens.  Bright*s  disease,  even  attended  with  acute  inflammation, 
showed  no  increase.  When  only  a  few  ounces  of  urine  were  se- 
creted, as  in  dropsy,  no  increase  was  observed ;  and  none  also  in  a 
very  extreme  case  of  exostosis.  In  the  case  of  moUities  ossium, 
there  was  a  decided  increase  of  the  earthy  phosphates ;  and  at  last, 
the  alkaline  phosphates  were  also  in  excess,  although  there  was  no 
indication  of  affections  of  the  nervous  structures. 

The  following  are  the  general  conclusions  which  the  author  draws 
from  hb  inquiries :  fir^t,  that  acute  affections  of  the  uervous  sub- 
stance, organic  and  functional,  are  the  only  diseases  in  which  an 
excess  of  phosphatic  salts  appears  in  the  urine ;  and  in  acute  in- 
flammation of  the  brain,  its  amount  is  proportional  to  the  intensity 
of  the  inflammation ;  secondly,  that  in  a  large  class  of  functional 
diseases  of  the  brain,  of  which  delirium  tremens  presents  the  most 
marked  example,  the  secretion  of  phosphates  is  most  remarkably 
diminished ;  and  lastly,  that  no  chronic  disease  exhibits  any  marked 
excess  in  the  total  quantity  of  phosphatic  salts  secreted,  at  least  as 
far  as  the  mode  of  aualysis  employed  by  the  author  can  be  regarded 
as  conclusive. 

"  On  the  effects  produced  by  Poisonous  Fish  on  the  Human 
Frame."  By  Sir  William  Burnett,  M.D.,  K.C.H.,  Vice-President  of 
the  Royal  Society. 

The  author  communicates  a  report  which  he  lately  received  from 
Mr.  Jameson,  the  surgeon  of  the  flag  ship  at  the  Cape  of  Good 
Ho]>e,  of  the  rapidly  fatal  consequences  ensuing  from  eating  small 
portions  of  the  liver  of  a  fish,  known  at  the  Cape  by  the  name  of 
the  Bladder  or  Toad  fishy  the  Aptodnctylus  putictatusy  or  Tetrodon 
of  Cuvier.  The  symptoms  were  chiefly  pain  and  burning  sensation 
at  the  epigastrium,  constriction  and  spasm  of  the  fauces  and  mus- 
cles of  deglutition,  rigidity  of  the  tendons,  coma,  paralysis  and  con- 
vubions,  following  one  another  in  quick  succession,  and  terminating 
in  death  within  twenty  minutes  after  the  poisonous  food  had  been 
taken.  Several  other  instances  of  the  same  kind  are  next  related ; 
and  a  narrative  is  subjoined  of  the  case  of  a  seaman  who  lost  his 
life,  with  similar  symptoms,  from  the  bite  of  a  water  snake  in  Madras 
roads;  the  Coluber  laticavdcUus  of  Linnaeus  (^Hydnis  colubrinus  of 
Shaw) ;  and  also  of  a  ship's  company  who  were  all  severely  aflected 
by  eating  portions  of  a  large  Banaaida  (Perca  major). 

The  author  ascribes  the  symptoms  induced  by  these  deleterious 
substances  to  their  action  on  the  nervous  system  alone,  there  being 
evidence  of  congestion  only,  but  not  of  inflammation,  in  the  sto- 
mach and  other  viscera. 

*•  Further  Researches  on  the  Nervous  System  of  the  Uterus."  By 
Hubert  Lee,  lALD.,  F.R.S.,  Fellow  uf  iJie  Royal  College  of  Phy- 
sicians. 

The  author  states*,  that  on  the  8th  ol'  April   1838,  lie  discovered, 
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in  ditfeciing  a  gravid  utenu,  structares  which  had  a  striking  rc- 
Bemblance  to  ganglionic  plexuies  of  nerves ;  and,  in  the  following 
December,  he  traced,  in  another  gravid  uterus,  the  sympathetic  and 
spinal  nerves  into  these  new  structures.  He  requested  several  di- 
stinguished anatomists  to  examine  these  dissections,  and  to  compare 
them  with  similar  dissections  of  the  unimpregnated  uterus,  which 
he  had  made  in  the  course  of  the  same  year.  He  then  quotes,  at 
some  length,  the  opinions  given  by  these  several  referees  after  their 
examination ;  and  which  appear,  for  the  most  part,  to  be  favour- 
able to  the  views  of  the  author,  namely,  that  the  structures  in  ques- 
tion are  not  mere  fibrous  tissues,  but  that  they  possess  the  character 
of  nerves,  and  that  they  augment  in  size  with  the  enlargement  of  the 
uterus  during  pregnancy.  Among  those  to  whom  the  preparations 
were  submitted  for  examination,  however,  two  persons  declared  it 
to  be  their  opinion,  which  they  founded  on  observations  with  the 
microscope,  that  the  filaments  regarded  by  the  author  as  nerves,  are 
bands  of  elastic  tissue  only,  and  not  plexuses  of  nerves ;  and  the 
author,  on  receiving  this  intimation,  withdrew  the  paper  which  he 
had  presented  to  the  Royal  Society,  and  which  had  been  read  on 
the  12th  of  December  1839,  in  which  paper  the  appearances  dis- 
played in  his  dissections  were  minutely  described  and  delineated. 

The  author  next  proceeds  to  give  the  history  of  his  subsequent 
researches  on  the  same  subject,  which  he  extended  to  the  corre- 
sponding parts  in  some  of  the  larger  quadrupeds ;  and  from  all  these 
he  obtained  accumulated  evidence  of  the  truth  of  his  original  opi- 
nions. He  also  adduces  the  testimony  of  various  observers,  in  addi- 
tion to  those  he  had  before  cited,  which  are  all  in  accordance  with 
his  own  views,  as  they  are  expressed  in  his  paper,  printed  in  the 
Philosophical  Transactions  for  1841,  an  Appendix  to  which  was 
published  in  the  volume  of  the  same  work  for  1842.  Later  obser- 
vations and  dissections  have  served  only  to  confirm  him  in  his  opi- 
nions ;  and  he  considers  them  as  establishing  the  fact  that  the  nerves 
of  the  uterus  are  considerably  enlarged  during  the  gravid  state  of 
that  organ. 

The  author  concludes  his  paper  by  giving  a  report,  drawn  up  by 
Mr.  John  Dalrymple,  of  the  results  of  his  microscopic  examination 
of  the  uterine  nerves  in  preparations  furnished  by  the  author,  which 
tend  to  corroborate  his  views. 
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April  30,  1846. 

The  MARQUIS  OF  NORTHAMPTON,  IVeaident,  in  the  Chair, 

"  History  of  die  Maoe  given  to  die  Royal  Society  by  King  Charles 
the  Second."  By  Charles  Richard  Weld,  Esq.,  Barrister  at  Law, 
Assistant  Secretary  and  Librarian  to  the  Royal  Society.  Com- 
municated by  the  Marquis  of  Northampton,  President  of  the  Royal 
Society. 

The  Second  Charter  of  the  Royal  Society  passed  the  Great  Seal 
on  the  22nd  of  April  1663,  and  in  August  following,  Charles  the 
Second  presented  the  Society  with  the  Mace  at  present  in  their  pos- 
session. 

It  is  probable  that  His  Majesty  resolved  some  time  before  to 
honour  the  Society  with  this  mark  of  his  esteem,  for,  in  the  above 
Charter,  permission  is  given  to  have  two  Sergeants-at-Mace  to  at- 
tend upon  the  President  (duos  servientes  ad  davas,  qui  de  tempore  in 
tempus  super  Prtuidem  attendant).  The  Council-Book  of  the  Society 
records,  that  "on  the  3rd  of  August  1663,  the  President  (Lord 
Brouncker)  informed  the  Society,  that  Sir  Gilbert  Talbot,  Master  of 
the  Jewell  House,  had  sent  to  him.  without  taking  any  fees,  the  Mace 
bestowed  by  His  Majesty  upon  the  Society ;  "  and  that  he,  the  said 
President,  had  "in  the  Book  of  His  Majesty's  Jewell  House,  ac- 
knowledged the  receipt  thereof  for  the  Society*." 

This  Mace,  which  fills  so  important  an  office  in  the  Royal  Society, 
as  without  it  no  Meeting  can  be  held,  is  made  of  silver,  richly  gilt, 
and  weighs  190  oz.  avoirdupois.  It  consists  of  a  Stem,  handsomely 
chased,  with  a  running  pattern  of  the  Thistle,  terminated  at  the 
upper  end  by  an  urn-shaped  head,  surmounted  by  a  Crown,  Ball, 
and  Cross.  Upon  the  head  are  embossed  figures  of  a  Rose,  Harp, 
Thistle,  and  Fleur-de-Lys,  emblematic  of  England,  Ireland,  Scot- 
land,  and  France,  on  each  side  of  which  are  the  letters  C.  R. 
Under  the  Crown,  and  at  the  top  of  the  head,  the  Royal  Arms  ap- 

♦  Vol.  1 .  p.  23. 
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pear  very  richly  chased ;  and  at  the  other  extremity  of  the  Stem  are 
two  Shields,  the  one  bearing  the  Arms  of  the  Society,  the  other  the 
following  Inscription* : — 

Ex  Munificentia 

Augustissimi  Monarchae 

Caroli  II. 

Dei  Gra.  Mag.  Brit.  Franc,  et  Hib. 

Regis  &c. 

Societatis  Ue^is  ad  Scientiam 

Naturalem  promouenda  institutae 

Fundatoris  et  Patroni 

An.  Dni  1663. 

To  this  Klace  attaches  a  celebrity^  which  has  long  caused  it  to  be 
regarded  with  extraordinary  interest.  It  is  almost  superfluous  to 
state,  that  this  arises  from  the  belief  of  its  being  the  identical  Mace 
turned  out  of  the  House  of  Commons  by  Oliver  Cromwell  when  he 
dissolved  the  Long  Parliament.  So  general  has  been  this  credence, 
that  numberless  visitors  have  come  pur]K>sely  to  the  Apartments  of 
the  Society  to  see  the  Mace,  having  read,  or  been  assured,  that  it  is 
the  famous  *' Bauble;"  and  after  minutely  examining  it,  have  de- 
)>arted,  firmly  persuaded  that  they  have  seen  the  Mace  so  rudely 
dealt  with  by  the  Protector. 

Nor  has  its  fame  been  confined  to  oral  tradition.  Books,  profess- 
ing to  be  authentic  histories,  have  chronicled,  that  the  Bauble  Mace 
is  in  the  possession  of  the  Royal  Society ;  and  I  may  mention  that 
a  few  months  ago,  the  proprietors  of  the  Abbotsford  Edition  of  the 
Waverley  Novels  api)lied  for  permission  to  make  a  drawing  of  the 
Mace  to  illustrate  **  Woodstock,"  an  engraving  of  which  appears  in 
the  above  work,  accompanied  by  a  statement,  "  that  it  is  a  repre- 
sentation of  the  '  Bauble  Mace '  formerly  belonging  to  the  Long 
Parliament,  and  now  in  the  possession  of  the  Royal  Society." 

*  The  Arms  of  the  Society  and  the  Inscription  were  engraved  on  the  Mace 
hy  the  Society's  directions  in  the  year  1G63;  it  was  cleaned  and  rcgilt  in  1756  at 
the  expense  of  Lord  Macclesfield,  who  was  at  that  period  President  of  the  Society, 
as  ap])ear8  hy  the  following  entrv  in  the  Council  Minutes  under  the  date  of  July 
29,  1756:— 

**  The  President  having  declared  by  letter  to  Mr.  Watson,  that  he  intended  that 
the  Mace  shall  be  cleanefl  and  repaired  at  his  expense,  it  was 

''  Ordered,  that  Mr.  Hawksbee  do  deliver  the  Mace  to  Messrs.  Wyckes  and 
Nethcrton,  Silversmiths  in  Panton  Street,  for  that  purpose." 

The  Mace  accordingly  was  put  into  thorough  repair,  regilt,  and  registered  in 
the  Excise  office  as  weighing  190  oz.*  At  a  Meeting  oif  the  Society  on  the  25th 
f )f  November  1 756,  the  thanks  of  the  Society  were  unanimously  voted  to  the  Pre- 
sident "  for  this  obliging  mark  of  his  regard  for  them^." 

In  1828  the  Mace  was  again  regilt  and  repahred,  at  an  expense  of  £23  lOt,  It 
is  now  in  excellent  condition. 

By  the  obliging  kindness  of  Mr.Cadell,  I  am  enabled  to  annex  a  very  beautiful 
and  accurate  representation  of  the  Mace,  printed  from  the  block  used  in  the  Ab- 
botsford Eilition  of  the  Waverley  Novels. 


*  Council  Minutes,  Vol.  4.  pp.  177  and  178. 
^  Journal- Book,  Vol.  23.  p.  418. 
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J  am  entirely  at  a  loss  to  conceive  how  this  belief  originated,  and 
the  more  so,  as  there  is  not  the  slightest  historical  evidence  in  its 
favour ;  but,  on  the  contrary,  many  facta  which  prove  most  indis- 
putably, tliat  the  Mace  in  question  has  no  pretension  whatever  to 
the  designation  of  the  "  Bauble  "  of  the  Long  Parliament. 

I  confess,  that  when  the  oft- repeated  story,  or  legend  as  we  may 
now  call  it,  was  imparted  to  me,  I  conceived  a  strong  desire  to  learn 
on  what  historical  grounds  the  matter  rested.  As  an  officer  of  the 
Royal  Society,  I  felt  it  to  be  almost  my  duty  when  visitors  came  to 
see  the  "  Bauble  "  to  be  able  to  authenticate  its  history,  though  it 
may  be  observed,  that  I  have  never  heard  any  doubts  whatever  cast 
upon  its  supposed  authenticity;  so  true  is  it,  that  we  willingly 
cling  to  whatever  is  interesting  and  marvellous. 

It  however  frequently  occurred  to  me,  that  the  Mace  now  before 
the  Society  could  not  be  the  Mace  used  in  the  House  of  Commons 
during  the  reign  of  Charles  the  First,  and  subsequently  turned  out 
by  the  Commonwealth  Parliament ;  for  when  I  thought  of  the  de- 
mocratic whirlwind  that  uprooted  and  swept  away  every  vestige  of 
royalty,  it  appeared  to  me,  that  nothing  short  of  a  miracle  could 
account  for  the  preservation  of  so  conspicuous  and  decisive  an  em- 
blem of  sovereignty  as  the  Mace  presented  to  the  lioyal  Society  by 
Charles  the  Second. 

Researches  connected  with  a  history  of  the  Society,  upon  which 
I  am  engaged,  led  me,  in  the  first  place,  to  investigate  the  history  of 
the  famous  "  Bauble ; "  and  secondly,  that  of  the  Mace  of  the  Royal 
Society,  in  order  to  ascertain  whether  the  latter  and  former  are 
identical. 

The  result  of  these  researches,  which  were  far  more  laborious  than 
I  anticipated,  I  now  lay  before  the  Society ;  and  though  they  will 
have  the  effect  of  destroying  a  pleasing  and  long-cherished  illusion, 
I  am  sure  the  Royal  Society  will  not  be  displeased  by  having  the 
real  truth  set  before  them. 

On  the  30th  of  January  1 649,  Charles  the  First  was  beheaded ; 
and  on  the  1st  of  February  following,  the  Journal- Books  of  the 
House  of  Commons  inform  us'*',  that  **  a  Committee  appointed  for 
securing  the  Crown  Jewells,  and  other  things,  late  the  King's,  re- 
ported that  they  have  disposed  them  in  a  room  under  several  doors 
now  locked  upf-*' 

It  is  probable  that  the  Royal  Mace  was  among  the  articles  of 
plate  thus  disposed  of,  as  on  the  17th  of  March,  the  Journal- Books 
of  the  House  state,  that  "  It  be  referred  to  the  Committee  for  alter- 
ation of  Seals  to  consider  of  a  new  form  of  Mace,  and  the  special 
care  thereof  is  committed  to  Mr.  Love^." 

On  the  13th  of  April  1649,  it  is  recorded,  that  *'  Mr.  Love  re- 
ported several  forms  of  a  new  Mace,"  upon  which  it  was  **  Resolved, 
that  this  shall  be  the  form  of  the  new  Mace§/' 


*  Vol.  6.  p.  164. 

t  Probably  in  the  Tower,  as  Whitelock  »ays  that  he  went  at  this  period  with 
others  to  see  the  Seals  locked  up  in  the  Tower. 

♦  Vol.  6.  p.  166.  §  Vol.  0.  p.  184. 
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loBtead  of  a  design  appear  a  number  of  aateritka  as  above,  bat 
fortunately  tbe  Pftiriiamentary  History  and  Wlutelock's  Memorials 
enable  us  to  fill  the  blank  in  the  most  satisftustory  manner.  The 
Journal-Books  of  the  House  of  Commons  state,  that  on  the  6th  of 
June,  "  It  was  ordered  that  the  new  Mace,  made  by  Tliomas  Maundy 
of  London,  Goldsmith,  be  delivered  unto  the  charge  of  the  Seigeant- 
at-Arms  attending  the  Parliament;  and  that  the  said  Maoe  be  car- 
ried before  the  Speaker;  and  that  all  the  Maces  to  be  need  in  this 
Ck)mmoQwealth  be  made  according  to  the  same  form  and  pattern ; 
and  that  the  said  Tliomas  Maundy  have  the  making  thereof,  and 
none  other*." 

Now,  according  to  the  Parliamentary  History,  on  the  6th  of  June 
(the  same  day,  it  will  be  observed,  tluit  the  Journal-Books  of  the 
House  of  Conunons  state  the  new  Mace  was  ordered  to  be  deli- 
vered to  the  Sergeant-at-Arms)  "  a  new  Mace  was  brought  into  the 
House,  ornamented  with  flowers,  instead  of  tbe  Cross  and  Ball  on 
the  top,  with  the  Arms  of  England  and  Ireland,  instead  of  the  late 
King's f."  Whitelock  also  states  in  his  Memorials,  that  "  on  the 
6th  of  June  1649,  a  new  Mace  with  the  Arms  of  England  and  Ire- 
land instead  of  the  King's  Arms  was  approv'd  and  deliver'd  to  Ser- 
geant Birkhead,  to  be  used  for  the  House ;  and  all  other  Maces  for 
the  Commonwealth  to  be  of  that  formt."  It  is  thus  evident  that  a 
new  Mace  was  provided  for  the  Commonwealth  Parliament,  differing 
essentially  in  form  from  that  used  in  the  time  of  Charles  the  First. 
The  Journals  of  the  Commons  further  inform  us,  that  on  the  1 1th 
of  June  1649,  "  the  Committee  of  Revenue  was  authorized  and  re- 
quired to  pay  forthwith,  unto  Thomas  Maundy  of  London,  the  sum 
of  £137  \s,  8c/.,  in  discharge  of  his  bill  of  charges  for  making  the 
new  Mace  for  the  service  of  this  House $."  There  appears  to  have 
been  some  error  in  this  amount,  as  on  the  7th  of  August  1649,  it 
was  "  Ordered,  that  it  be  referred  to  the  Committee  of  Revenue,  to 
examine  the  particulars  touching  the  charge  fur  making  the  Mace 
for  this  House ;  and  if  they  find  the  same  was  miscast,  and  that  the 
sum  of  £9  \0s,  remaineth  yet  due  and  unpaid  for  the  same,  that 
they  forthwith  make  payment  of  the  same  unto  Thomas  Maundy  ||." 

Thus  we  have  additional  evidence,  not  onlv  of  the  manufieu^ture  of 
a  new  Mace  for  the  House,  but  even  of  its  cost. 

On  the  9th  of  August  1649,  the  Journals  of  the  Commons  state 
that  it  was  "  Ordered,  that  those  gentlemen  who  were  appointed  by 
this  House  to  have  the  custody  of  the  Regalia,  do  deliver  them  over 
unto  the  Trustees  for  sale  of  the  goods  of  the  late  King,  who  are  to 
cause  the  same  to  be  totally  broken ;  and  that  they  melt  down  all  the 
gold  and  silver,  and  sell  the  Jewells  to  the  best  advantage  of  the  Com- 
monwealth, and  to  take  the  like  care  of  them  that  are  in  the  Tower^." 

There  is  every  reason  to  believe  that  this  order  was  executed,  and 
that  not  only  the  Regalia,  but  all  gold  and  silver  articles  (among 
which  would  be  included  the  Royal  Mace)  were  melted  down  and 
»old.     A  curious  MS.,  giving  an  account  of  the  preparations  for  the 

♦  Vol.  6.  p.  226.  t  Vol.  3.  p.  1314.  t  P.  406. 

§  Vol  6.  p.  228.  11  Vol.  6.  p.  275.  %  VoL  6.  p.  276. 
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Coronatioii  of  Charles  the  Second,  by  Sir  Edward  Walker,  Knt., 
Garter  PriDcipal  King-at-Arms,  published  in  1820,  informs  us, "  that 
because  through  the  rapine  of  tiie  then  late  unhappy  times,  all  the 
Royal  Ornaments  and  Regalia  theretofore  preserved  horn  age  to  ag^ 
in  the  treasury  of  the  Church  of  Westminster  had  been  taken  away, 
sold,  or  destroyed,  the  Committee  (appointed  to  order  the  ceremony) 
met  divers  times,  not  only  to  direct  the  re-making  such  Royal  Or- 
naments and  Reg^a,  but  even  to  settle  die  form  and  fashion  of 
each  particular,  aU  which  did  then  retain  the  old  names  and  fashion, 
although  they  had  been  newly  made  and  prepared,  by  orders  given 
to  the  Earl  of  Sandwich,  Master  of  the  Great  Wardrobe,  and  Sir 
Gilbert  Talbot,  Knt.,  Master  of  the  Jewell  House." 

The  MS.  then  proceeds  to  enumerate  the  various  articles  ordered 
to  be  made  for  the  Coronation  of  the  King,  which  makes  it  evident 
that  the  former  Regalia  had  been  destroyed*. 

The  singular  and  fortunate  discovery  of  the  receipt  of  Sir  Robert 
Vynerfor£5500,  being  part  payment  of  £31,978  9«.  11(/.,  the  charge 
for  making  the  Regalia  and  different  gold  and  silver  ornaments, 
destined  as  presents  at  the  Coronation  of  Charles  the  Second,  lends 
additional  and  powerful  weight  to  the  presumption,  that  all  the  plate 
belonging  to  Charles  the  First  was  destroyed. 

The  receipt  specifies  the  various  articles  made,  among  which  are 
no  less  than  "  Eighteen  Maces,  and  divers  other  parcells  of  guilt  and 
white  plate."  It  is  worthy  of  mention,  that  this  receipt  was  found 
by  Mr.  Robert  Cole  among  the  documents  sold  in  1838  by  the  then 
Lords  of  the  Treasury  as  waste  paper ! !  It  forms  the  subject  of  a 
short  communication  made  to  the  Society  of  Antiquaries  in  1841, 
and  printed  in  the  29th  volume  of  the  Archseologiaf. 

*  The  following  interesting  letter  from  Mr.  Swifte,  Keeper  of  Her  Majesty's 
Jewel  House,  confimu  the  tbove  statement : — 

Her  Mi^esty's  Jewel  House, 
DsAa  Sir,  March  15,  1846. 

Ton  are  but  too  right  in  yoar  idea  of  the  mo<lem  character  of  our  Regalia. 
Whether  as  an  Englishman,  a  Royalist,  an  Historian,  or  as  a  Gentleman,  or  in  all 
these  capacities,  you  must  grieve  over  the  wicked  annihilation  of  its  ancient  me- 
morials. The  barbarous  spirit  which  descended  on  the  French  revolutionists, 
when  they  destroyed  even  the  tombs  and  the  bones  of  their  ancient  monarchy, 
actuated  our  Puritans  to  break  up  and  sell  the  old  Crown  Jewels  of  England. 

The  two  Jewel  Houses  (for  then  there  were  /wo,  the  upper  and  the  lower)  were 
betrayed  by  my  predecessors,  Sir  Henry  and  Mr.  Carew  Mildmay,  in  1649,  and 
their  precious  contents  transferred  to  the  Usurper.  The  most  shameful  part  of 
this  lUSlicting  transaction  was  the  breaking  up  of  King  Alfred's  wirework  gold 
fillagree  crown,  and  selling  it  for  the  weight  of  the  metal  and  what  the  stones 
woudd  fetch. 

A  new  Regalia  was  ordered  at  the  Restoration,  to  which  additions  or  alterations 
haTe  been  made  as  requisite,  constituting  that  which  is  now  in  my  charge. 

Believe  me,  my  dear  Sir,  very  faithfully  yours, 
C.  R.  Weld^  Etq,  Edmund  Lbnthal  Swifte,  A'.  C,J. 

t  For  another  proof  of  the  extraordinary  want  of  judgment  manifested  by  the 
Lords  of  the  Treasury  in  selling  several  tons  weight  of  national  records,  see  a 
very  curious  pamphlet  by  Mr.  Thomas  Rodd,  entitled  "  Narrative  of  the  Pro- 
ceedings instituted  in  the  Court  of  Common  Pleas  against  Mr.  T.  Ro<ld,  for  the 
purpose  of  wresting  from  him  a  certain  MS.  roll,  under  the  pretence  of  its  being 
a  document  belonging  to  that  Court,"  8vo,  London  1845. 
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Between  the  period  when  the  new  Commonwealth  Mace  was  first 
used  and  the  23rd  of  April  1 653,  the  date  of  the  celebrated  dissolu- 
tion, the  Journals  of  the  Commons  frequently  allude  to  the  new  Mace ; 
and  as  there  is  no  record  whatever  of  any  other  Mace  having  been 
ordered,  we  can  arrive  at  no  other  conclusion,  than  that  this  was 
the  celebrated  Mace  mentioned  in  all  histories  of  this  period  as  the 
"  Bauble,"  so  called  by  Cromwell  when  he  dissolved  the  Parliament. 
That  the  Mace  was  turned  out  of  the  House  of  Commons  admits  of 
no  doubt,  as  all  historians  agree  on  the  point,  the  only  discrepancy 
being,  that  some  say  Cromwell  ordered  a  musketeer  to  take  away 
that  "  fool's  Bauble,'*  pointing  to  the  Mace ;  and  others,  that  when 
all  the  Members  had  left  the  House,  the  doors  were  locked,  and  the 
Key  with  the  Mace  carried  away  by  Colonel  Otley. 

It  will  not  be  out  of  place  to  mention  here,  that  West's  famous 
picture  of  the  Dissolution  of  the  Long  Parliament  represents  Crom- 
well in  the  act  of  pointing  to  the  Mace  as  he  uttered  the  words, 
"  Take  away  that  fool's  Bauble ; "  and  it  is  important  to  state,  that 
the  Mace,  which  occupies  a  most  prominent  position  in  the  centre  of 
the  picture,  agrees  perfectly  in  its  appearance  with  the  description 
given  of  it  in  the  Parliamentary  History  and  Whitelock's  Memorials, 
being  nearly  destitute  of  ornament,  and  without  the  Crown  and 
Cross. 

Had  we  no  further  evidence,  the  foregoing  extracts  from  authentic 
documents  would  suffice  to  prove  that  the  Mace  turned  out  of  the 
House  of  Commons  by  Cromwell  was  not  that  subsequently  given 
to  the  Royal  Society  by  Charles  the  Second,  which  differs  totally  in 
its  appearance  from  the  Mace  made  for  the  Commonwealth  Parlia- 
ment, and,  as  we  have  seen,  used  by  the  House  of  Commons  from 
1649  to  1653.  And  when  we  reflect,  that  immediately  after  the 
King's  execution,  orders  were  issued  to  pull  down,  erase,  and  de- 
stroy every  vestige  of  Royalty  throughout  the  length  and  breadth  of 
the  land*,  it  is  absurd  to  imagine  that  the  individuals  giving  such 
orders,  and  exacting  their  most  rigid  execution,  should,  for  a  period 
of  upwards  of  four  years,  have  sat  around  a  table  on  which  lay  a 
Mace,  bearing  not  only  the  Royal  Arms  in  the  most  conspicuous 
manner,  but  also  a  Crown  and  the  letters  C.  R.  four  times  re- 
peated ;  and  this  they  must  have  done  to  make  the  story  true,  that 
tlie  Mace  given  to  the  Royal  Society  by  Charles  the  Second  is 
the  famous  "  Bauble." 

"  The  sacred  Mace,"  as  it  has  been  called  by  some  historians, 
though  so  rudely  expelled  from  the  House  of  Commons,  was,  strange 
as  it  may  seem,  preserved  and  soon  restored  to  its  high  office ;  for  on 
the  7th  of  July  1653,  only  three  days  after  the  assembling  of  Crom- 
well's first  Parliament,  the  Journals  of  the  Commons  state,  that  the 
Sergeant-at-Arms  was  "  Ordered  to  repair  to  Lieut.-Col.  Worseley 
for  the  Mace,  and  to  bring  it  to  this  House  ;  and  on  the  same  day  it 

*  The  Journals  of  the  Commons  state,  that  the  King's  Arms  over  the  Speaker's 
Chair  were  taken  down,  and  those  of  the  Commonwealth  substituted,  immediately 
after  the  execution  of  Charles  the  First. 
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was  referred  to  a  Committee  to  consider  the  use  of  the  Mace,  and 
uith  whom  it  shall  remain,  and  report  their  opinion  to  the  House*.*' 
On  the  12th  of  July  the  above  Committee  reported,  that  *'  the 
Mace  should  be  made  use  of  as  formerly ;  *'  upon  which  the  House 
resolved,  "  That  the  Mace  shall  be  used  in  the  House  as  formerly ; 
and  it  was  ordered  that  the  Mace  be  brought  in,  which  was  done 

accordinglyt." 

From  this  period  to  the  Restoration,  there  is  no  record  of  a  new 
Mace  having  been  ordered ;  and  by  the  Journals  of  the  Commons  it 
appears  that  the  Mace  was  used  on  all  occasions  as  heretofore,  and 
sometimes  even  carried  before  the  Speaker,  when  he  went  at  the 
head  of  the  House  to  attend  service  at  St.  Margaret's  Church,  on 
the  days  appointed  for  solemn  fasts. 

The  Restoration,  which  put  an  end  to  every  uutward  manifesta- 
tion of  republicanism,  terminated  the  existence  of  the  Common- 
wealth Mace ;  indeed  as  much  haste  was  shown  to  get  rid  of  it,  as 
was  evinced  after  the  execution  of  the  late  King  in  the  ejection  of 
the  Royal  Mace. 

On  ^e  27th  of  April  1660,  the  Journals  of  the  Commons  state, 
that  E.  Birkhead,  Esq.,  late  Sergeant-at-Mace,  was  "  Ordered  forth- 
with to  deliver  the  Keys  of  the  House,  and  the  Mace  belonging  to 
the  House  to  Sergeant  Northfolk ;  "  and  on  the  21st  of  May  it  was 
resolved  J,  "  That  two  new  Maces  be  forthwith  provided,  one  for  this 
House,  and  the  other  for  the  Council  of  State,  with  the  Cross  and 
King's  Majesty's  Arms,  and  such  other  ornaments  as  were  formerly 
usual ;  and  it  was  referred  to  the  Council  of  State  to  take  care  that 
the  same  be  provided  accordingly $." 

Here  we  have  additional  evidence  that  the  Royal  Society's  Mace 
and  the  "  Bauble  "  are  not  identical,  for  we  find  the  House  of  Com- 
mons ordering,  a  month  before  the  Restoration,  a  new  Mace,  which 
is  to  be  decorated  "  with  the  King's  Arms,  Cross,  and  other  orna- 
ments as  were  formerly  usual." 

Having  thus  clearly  ascertained  that  the  Mace  presented  to  the 
Royal  Society  by  Charles  the  Second  is  not  that  expelled  from  the 
House  of  Commons  by  Cromwell,  I  turned  my  attention  to  discover, 
if  possible,  the  history  of  the  Mace  belonging  to  the  Royal  Society. 
It  will  be  remembered  that  the  Archives  uf  the  Society  throw  no 
light  whatever  upon  this  important  point,  nor  is  the  Mace  even  de- 
scribed ||.    It  is  merely  stated,  that  it  was  sent  from  the  Jewel  House 

•  VoL  7.  p.  282.  t  Ibid.  p.  284.  J  Vol.  8.  pp.  34  and  39. 

$  The  Mace  at  present  in  the  House  of  Commons  corre:»ponds  in  appearance  to 
the  above  description,  and  is,  I  have  every  reason  to  believe,  that  made  at  the 
Restoration ;  it  is  very  much  like  the  Mace  in  the  possession  of  the  Royal  Society, 
with  the  exception  that  the  chasing  and  ornanrients  are  executed  in  a  much  coarser 
manner.  It  is  4  feet  8  inches  long,  ami  weighs  251  oz.  2  dwts.  2  grs.  There 
is  no  inscription,  date,  or  maker's  name,  but  simply  the  letters  C.  R.  between  the 
four  shields,  emblematic  of  England,  Ireland,  Scotland,  and  France ;  these  letters 
are  on  all  the  Maces  made  at  the  time  of  the  Restoration. 

II  Evelyn  says  in  his  Diary,  that  **  the  King  sent  the  Society  a  Mace  of  silver 
ffilt  of  the  same  fashion  and  bigness  as  those  carried  before  ilis  Majestic,  to  he 
borne  before  the  President  on  Meeting-daies,"  V.  1.  p.  338 ;  and  it  is  recorded  in 


G18 

in  the  year  1663.  Under  these  circumatancea,  and  by  the  advice  of 
my  friend  Sir  Henry  Ellis,  I  addressed  a  letter  to  Edmund  Lenthal 
Swifte,  Esq.,  Keeper  of  H.  M.  Jewel  House,  requesting  permission 
to  search  the  Archives,  which  I  presumed  were  kept  in  that  office. 
In  reply  I  received  the  following  letter : — 

Her  Mijetty's  Jewel  Uonte, 
Msreh  13, 1846. 
Dear  Sir, 
It  would  have  much  gratified  me  to  aid  the  wishes  of  any  friend 
of  Sir  Henry  Ellis. 

On  your  account  too,  your  name  and  office  would  have  been  more 
than  sufficient  to  claim  attention.  But  I  can  only  regret  my  in- 
ability in  this  matter.  Since  Edmund  Burke's  Bill,  the  Jewel  House 
has  undergone  a  radical  change  in  its  duties  and  functions.  Pre- 
viously, its  Chief  had  the  charge  and  presentation  of  the  Royal  gifb, 
whereof  he  had  of  course  the  accounts.  Whatever  entries  there  may 
be  concerning  the  Mace,  which  was  certainly  given  by  Charles  the 
Second  to  Lord  Brouueker,  as  President  of  the  Royal  Society,  in  the 
old  books  of  the  Jewel  House,  they  are  most  probably  to  be  found 
in  the  Lord  Chamberlain's  Office,  to  whom  the  control  of  the  Jewel 
House  was  transferred  in  (I  believe)  1782.  Not  a  single  record  is, 
or  ever  was,  in  my  hands.  Otherwise,  to  have  accorded  you  fullest 
and  freest  access  would  have  been  to  me  an  especial  pleasure. 

I  am,  my  dear  Sir, 

Very  faithfully  yours, 

Edmund  Lbnthal  Swiftb. 
C.  R.  Weld,  Esq. 

The  receipt  of  this  letter  caused  me  to  write  to  the  Lord  Cham- 
berlain for  permission  to  examine  the  Archives  under  his  charge. 
This  was  immediately  granted,  and  with  the  kind  assistance  of  the 
chief  clerks  in  Lord  Delawarr's  Office,  I  fortunately,  after  a  long 
search  in  a  gloomy  and  damp  apartment,  which  was  formerly  a 
stable,  found  the  original  Warrant,  ordering  a  Mace  to  be  made  for 
the  Royal  Society. 

The  following  is  a  copy  of  this  most  important  and  valuable  docu- 
ment. The  book  in  which  it  exists  is  entitled,  "  The  Book  of  War- 
rants of  the  Lord  Chamberlain,  Edward,  Earl  of  Manchester,  of  His 
Majesty's  Household,  for  the  Years  1663,  4,  5,  6  &  7,"  and  the 
Warrant  is  entered  under  the  head  of  "  Jewell  House  "  : — 

"  A  Warrant  to  prepare  and  deliver  to  the  Rt.  Hon.  William 
Lord  Viscount  Brouncker,  President  of  the  Royall  Society  of  London, 
for  the  improving  of  naturall  knowledge  by  experiments ;  one  guilt 
Mace,  of  one  hundred  and  fifty  oz.*,  being  a  guift  from  His  Ma^ 
to  the  said  Society." 

the  Council-Book  of  the  Society,  that  Sir  Richard  Brown,  through  the  medium  of 
Evelyn,  presented  the  Society  with  a  velvet  cushion,  whereon  the  Mace  wai  laid 
when  placed  before  the  President. 
*  Troy  weight,  which  approximates  nearly  to  190  oz.  avoirdupois. 
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Warrant  is  among  those  issued  in  1663,  and  as  several  pre- 
Tioos  warrants  exist,  bearing  the  dates  of  January,  February,  March, 
and  April,  and  others  entered  subsequently  are  dated  May,  June, 
and  Julv,  we  may  reasonably  conclude,  that  the  Warrant  for  making 
die  Society's  Maoe  was  issued  early  in  1663 ;  and  this  is  strength- 
ened by  the  fauct,  that  the  Society  received  the  Mace  in  the  month 
of  August  in  the  same  year*. 

Hub  discovery  not  only  destroys  the  long-entertained  belief,  that 
the  Maoe  belonging  to  the  Royal  Society  and  the  "  Bauble  '*  are 
identical,  but  also  affords  conclusive  evidence  that  the  former  was 
made  expressly  for  the  Royal  Society. 

On  a  minute  examination  of  the  Society's  Mace,  in  order  to  de- 
tect, if  possible,  the  maker's  name  or  a  date,  neither  of  which  exist, 
I  observed  that  the  chasing  on  the  stem  consists  entirely  of  Thistle 
leaves  and  flowers :  at  the  time  this  fact  passed  unnoticed,  but  it  is 
now  evident  that  the  Thistle  was  employed  as  the  principal  ornament 
on  account  of  its  being  symbolical  of  St  Andrew,  the  patron  saint 
of  the  Society,  in  whose  honour  the  Fellows  of  the  Society  were 
accustomed,  at  the  early  anniversary  Meetings,  to  wear  a  St.  An- 
drew's Cross  in  their  hatsf. 

This  use  of  the  Thistle  is  another  proof  that  the  Mace  was  made 
for  the  Society. 

In  conclusion,  I  cannot  forbear  observing,  that  although  the  Mace 
may  not  be  as  curious  as  before  to  the  antiquary,  divested  us  it  now 
is  of  its  fictitious  historical  interest,  yet  it  is  much  more  to  be  re- 
spected ;  for  surely  a  Mace  designated  a  "  Bauble,"  and  spumed 
from  the  House  of  Commons  by  a  Republican,  would  scarcely  be  an 
appropriate  gift  from  a  Sovereign  to  the  Royal  Society. 

'Ilie  Mace  in  its  possession  was  expressly  made  for  the  Society, 
and  g^ven  to  it  by  its  Royal  Founder ;  and  the  associations  apper- 
taining to  it,  embracing  the  remembrance,  that  around  it  have  been 
gathered  men  whose  names  not  only  shed  imperishable  lustre  on  the 
Royal  Society,  but  on  the  civilized  world,  must  hallow  it  to  all  lovers 
of  science  and  truth. 

*  Since  the  reading  of  this  paper  before  the  Society,  Mr.  Drowell,  the  Chlvf 
Clerk  in  the  Lord  Chamberlain's  Office,  has  been  so  obliging  as  to  inform  me,  that 
the  foregoing  warrant  is  entered  in  another  book  of  warranu,  apparently  a  dupli- 
cate  of  that  which  I  saw.  The  words  of  the  warrant  are  similar  to  the  above,  but 
there  is  the  important  addition  of  the  date.  May  23,  1663;  thus  confirming  my 
idem  that  the  Warrant  was  issued  in  the  early  part  of  the  latter  year. 

t  Evelyn  says  in  his  Diary,  under  the  date  of  November  30,' 1663,  *'The  first 
anniversary  of  our  Society.  It  lieing  Si,  Andrew* t  day,  who  was  our  Patron,  each 
Fellow  wore  a  SL  Andrew^s  crosse  of  ribbon  on  the  crown  of  his  hat.  After  the 
election  we  din'd  together,  His  M^jestie  sending  us  venison.''  Vol.  1.  p.  347. 
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Bbj  7, 1846. 
The  MARQUIS  OF  NORTHAMPTON,  Pmident,  iq  the  Chairs 
W.  G.  Amiitrongy  Eeq^  was  dected  a  Fellow  of  the  Society. 

^  On  the  Anatomy  and  Physiology  of  the  Vascular  Fringes  in 
Joints,  and  the  Sheaths  of  Tendons.  By  George  Raioey,  Esq.« 
M.R.C.S.  Communicated  by  John  Simon,  Esq.,  F.R.S.,  Assistant- 
Surgeon  to  the  King's  College  Hospital,  and  Demonstrator  of  Ana- 
tomy in  King's  College,  London. 

It  has  been  generally  believed  that  the  folds  of  synovial  mem- 
brane which  project  into  the  articular  cavities  in  the  form  of  fringes, 
contain  merely  globules  of  fat,  and  are  subservient  only  to  the  me- 
chanical oflSces  of  filling  up  spaces  that  would  otherwise  be  left 
vacant  during  the  movements  of  the  joints.  By  a  careful  exumiua- 
tion  of  their  real  structure  with  the  aid  of  the  microscope,  the  au- 
thor has  found  that  they  present  an  arrangement  of  vessels  quite 
peculiar  to  themselves,  and  bearing  no  resemblance  whatever  to 
that  of  the  vessels  which  secrete  fat ;  together  with  an  epithelium, 
remarkable  by  its  form  and  disposition,  and  characteristic  of  organs 
endowed  with  the  function  of  a  special  secretion.  He  has  traced 
the  presence  of  these  synovial  fringes  in  all  cavities  which  contain 
iynovia ;  that  is  to  say,  not  only  in  the  joints,  but  also  in  the  sheaths 
of  tendons,  and  in  the  burssB  mucosae.  When  well-iujected,  they  are 
seen,  under  the  microscope,  to  consist  of  two  parts ;  namely,  a  con- 
volution of  blood-vessels,  and  an  investing  epithelium.  These  con- 
voluted vessels  do  not  enclose,  by  their  anastomoses,  spaces  like 
those  capillaries  which  secrete  fat,  and  which  are  of  a  much  smaller 
size  than  the  former ;  and  the  epithelial  investments,  besides  en- 
dosing  separately  each  packet  of  convoluted  vessels,  sends  off  from 
each  tubular  sheath  secondary  processes  of  various  shapes,  into 
which  no  blood-vessels  enter.  The  lamina  itself,  forming  these 
folds  and  processes,  consists  of  a  very  thin  membrane  studded  with 
flattish  oval  cells,  a  little  larger  than  blood-corpuscles,  but  destitute 
of  nucleus  or  nucleoli ;  presenting  none  of  the  characters  of  tes- 
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•ellaied  epithelium,  but  corresponding  more  to  what  Mr.  (loodsir 
has  termed  (germinal  membrane.  From  all  these  facts  the  author 
concludes  that  the  proper  office  of  this  structure  is  to  secrete  syno- 
via ;  an  office  which  Clopton  Havers  had  assigned  to  them  as  long 
ago  as  the  year  1691,  although  his  opinion  has  not  been  generally 
adopted  by  later  physiologists. 

"  Description  of  a  Process  for  extracting  the  Palladium  which 
exists  in  combination  with  the  Gold  of  the  Gongosocho  and  other 
Mines  in  the  Brazils.**  By  Percival  N.  Johnson,  Esq.,  in  a  letter  to 
the  President,  by  whom  it  is  coramuDieated  to  the  Society. 

The  process  consists  in  melting  the  gold,  obtained  from  its  ma- 
trix by  the  ordinary  processes  of  stamping  and  washing,  with  three 
times  its  weight  of  silver,  granulating  it  in  cold  water,  and  refining 
it  by  the  process  of  quartation,  or  separation  of  its  alloys  by  nitric 
acid.  The  nitric  solution  contains  the  silver,  palladium,  copper,  and 
a  small  proportion  of  iron  and  lead. 


May  14,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Contributions  to  Terrestrial  Magnetism.  No.  VII.  By  Lieut- 
Colonel  Sabine,  ll.A.,  For.  Sec.  R.S. 

From  the  discovery  which  was  made  of  the  non-coincidence  of 
the  locality  of  the  maximum  magnetic  intensity,  within  the  Arctic 
circle,  with  that  in  which  the  magnetic  direction  is  vertical,  it  fol- 
lowed that  the  generally  prevailing  opinions  respecting  the  distri- 
bution of  magnetic  force  at  the  surface  of  the  earth  were  erroneous, 
and  that  even  the  broad  outline  of  the  picture  of  terrestrial  mag- 
netism required  to  be  recast.  For  the  purpose  of  obtaining  suffi- 
ciently copious  and  accurate  materials,  by  means  of  which  so  de- 
sirable an  object  could  be  accomplished,  the  British  Association  for 
the  Advancement  of  Science  requested,  in  the  year  1835,  a  report  to 
be  prepared,  in  which  the  state  of  our  knowledge,  collected  from  a 
great  variety  of  sources,  with  regard  to  the  variations  of  the  mag- 
netic force  at  different  parts  of  the  earthV  surface,  should  be  re- 
viewed, and  properly  discussed,  and  suggestions  offered  as  to  the 
best  means  of  extending  the  inquiry.  In  the  report  so  obtained,  it 
was  recommended  that  magnetic  surveys  of  that  portion  of  the 
North  American  Continent,  which  is  comprised  within  certain  iso- 
dynamic  lines,  should  be  procured.  The  present  paper  contains  the 
results  of  nn  expedition  towards  the  accomplishment  of  this  object, 
recommended  by  the  President  and  Council  of  the  Royal  Society 
to  be  undertaken  under  the  auspices  and  with  the  assistance  of  the 
Hudson's  Bay  Company.  Lieutenant  Lefroy,  of  the  Royal  Artil- 
lery, wlio  had  received  an  appointment  to  the  Toronto  Observatory, 
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with  a  special  Tiew  to  this  survey,  wa.^  entrusted  with  the  coniluct 
of  an  expedition  in  conformity  with  that  recommendation. 

The  author  gives  a  circumstantial  narrative  of  the  expedition, 
together  with  minute  details  of  the  instruments  employed,  and  the 
methods  of  observation  adopted ;  and  extensive  tables  of  the  ob- 
servations themselves,  both  as  regards  intensity  and  inclination,  at 
the  different  stations  where  they  were  made,  occupying  altogether 
about  120  folio  pages  of  manuscript. 

It  results  from  the  calculations  founded  on  t)ie  data  furnished  by 
these  observations,  that  the  geographical  position  of  the  point  of 
maximum  intensity,  where  its  amount  is  1*88,  is  52°  19'*3  north 
latitude,  and  268^01*  longitude.  The  angle  which  the  major  axis 
of  the  ellipse  makes  with  the  parallel  of  geographical  latitude  is 
57^  49**5 ;  and  the  values  of  the  semi-axes  of  the  ellipse  of  1*875 
are  290  and  110  geographical  miles  ref*pectiveJy. 


May  28,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair* 

"  An  Account  of  the  desquamation  and  change  of  colour  in  a 
Negro  of  Upper  Guinea,  West  Africa.**  By  the  Rev.  Thomas  S. 
Savage,  M.D.,  Corr.  Member  of  the  Boston  Natural  History  Society, 
&c.    Communicated  by  Richard  Owen,  Esq.,  F.R.S. 

The  subject  of  this  narrative,  named  Tahtoo  Duari,  is  a  member 
of  the  Grebo  tribe,  the  aboriginal  inhabitants  of  Cape  Palmas  and 
its  vicinity.  His  parents  were  members  of  the  same  tribe  and 
natives  of  the  same  region.  The  father  was  of  a  decidedly  black 
complexion,  while  the  mother  was  what  is  termed  yellow,  the  two 
extremes  observable  in  the  tribe,  and  between  which  there  is  found 
every  variety  of  shade.  In  March  1844,  when  about  twenty-five 
years  of  age,  Tahtoo  was  attacked  with  a  quotidian  ague,  having 
previously  been  in  perfect  health.  The  fobrile  symptoms  subsided 
in  the  course  of  a  week,  but  were  followed  by  a  general  desqua- 
mation of  the  cuticle,  leaving  the  subjacent  skin  of  a  dingy  yellow 
hoe.  A  month  afterwards,  the  same  process,  preceded  by  a  similar 
febrile  attack,  recurred,  and  was  followed  by  still  greater  whiteness 
ofthe  newly-formed  skin,  resulting  in  the  complete  conversion  of  a 
negro  to  a  white  man,  retaining  the  characteristic  features  and  hair 
of  an  Ethiopian.  This  change  was  accompanied  with  great  sensi- 
bility in  the  skin  to  the  heat  of  the  sun  and  of  fire,  exposure  to 
which  readily  excited  irritation,  and  even  inflammation ;  but  the 
general  health  soon  became  completely  re-established.  In  the 
coarse  of  three  months,  subsequently  to  this  change,  numerous 
spots  of  a  chestnut-brown  colour  made  their  appearance,  first  on  the 
wrists,  then  on  the  back  of  the  arm.9,  head  and  neck,  and  succes- 
sively on  the  other  parts  of  the  body,  forming  by  their  extension 
dark  patches  of  various  sizes;   which,  being  scattered  over  the 
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whole  siurfiice,  presented  a  singulariy  mottled  appearance ;  and  as 
the  black  colour  became  predominant*  the  white  portions  of  the 
skin  seemed  like  patches  of  irregolar  shape  formed  in  the  natural 
negro  skin.  With  the  colour  of  the  skin,  that  of  the  hair,  which 
had  also  become  white,  has  been  gradusily  restored  to  its  former 
black  hue.  During  this  process  of  return  to  the  natural  colour  the 
health  has  been  remarkably  good. 


June  11,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

**On  the  Physiology  of  the  Human  Voice."  By  John  Bishop, 
Esq.,  F.R.S. 

After  premising  a  brief  description  of  the  system  of  organs  which 
are  subservient  to  the  voice,  the  author  proceeds  to  consider  the 
several  theories  which  have  been  devised  to  account  for  its  various 
modifications.  These  theories  have,  for  the  most  part,  been  founded 
on  the  laws  which  regulate  the  vibratory  movements  of  stretched 
membranous  surfaces ;  and  the  investigation  of  those  laws  has  ac- 
cordingly occupied  the  attention  of  many  eminent  mathemati- 
cians, such  as  Euler,  Bernoulli,  Riccati,  Biot,  Poisson  and  Her- 
scbel ;  but  it  is  a  subject  requiring  the  most  profound  analysis,  and 
involving  the  resolution  of  problems  of  much  greater  complexity 
than  the  laws  of  the  vibrations  of  either  strings  or  bars.  The  as- 
sumptions which  are  necessary  in  order  to  bring  the  subject  within 
the  reach  of  analysis,  namely,  that  the  membrane  is  homogeneous 
in  its  substance,  and  of  equal  thickness  and  elasticity  throughout  its 
whole  extent,  are  at  variance  with  the  actual  conditions  of  the  vocal 
organs,  which  are  composed  of  tissues  differing  in  thickness,  density 
and  elasticity,  and  of  which  the  tension  is  indeterminate ;  circum- 
stances which  present  insuperable  obstacles  to  the  attainment  of  a 
mathematical  theory  of  their  vibrations. 

The  author,  afrer  giving  a  critical  account  of  the  experiments 
made  by  Biot,  Willis,  Miiller,  Cagniard  la  Tour  and  De  Kempelin 
on  the  vibrations  of  membranous  laminae,  examines  the  various 
actions  of  the  vocal  organs  during  the  production  of  the  more  sim^ 
pie  tones;  and  considers  more  especially  the  office  of  the  vocal 
ligaments,  in  regulating  the  pitch  of  the  voice,  which  he  considers 
as  resulting  from  variations  in  their  length  and  tension  conjointly. 
By  applying  to  the  chordae  vocales  the  formulae  of  vibrating  cords, 
he  traces  the  influence  which  is  exerted  on  their  movements  by  the 
mucous  membranes ;  and  finds  that  they  obey,  to  a  certain  extent, 
the  laws  of  vibrating  strings. 

The  analogy  between  the  action  of  the  glottis  and  that  of  a  reed  is 
next  examined,  and  an  opinion  expressed  that  the  movements  of  the 
glottis  in  the  vocalization  of  the  sound,  partake  of  the  nature  of  the 
reed,  during  the  partial  opening  and  shutting  of  the  rima-glottidis. 


625 

The  author  oext  investigates  the  acoustic  rdations  between  the 
actions  of  the  glottb  and  that  of  the  vocal  pipe,  and  the  acoustic 
effects  of  flexible  membranous  tubes  on  a  column  of  air  vibrating 
within  it,  and  flnds  that  the  structure  of  the  trachea  and  of  the  soft 
parts  above  and  below  the  larynx  is  adapted  to  vibrate  synchro- 
nously with  any  note  that  may  be  formed  in  the  larynx.  The  fal- 
setto voice  may  be  produced  either  by  the  partial  dosinff  of  the 
glotds,  or  by  a  nodal  division  of  the  vocal  chords ;  the  pitch  of  the 
sound  in  the  production  of  this  peculiar  modiflcation  of  the  voice* 
being  such  that  the  column  of  air  in  the  vocal  tube  is  of  the  preci^fe 
length  requisite  to  vibrate  in  unison  with  the  larynx.  The  inquiry  is 
farther  extended  to  the  sources  of  the  various  tones  of  the  voice 
in  singing,  sudi  as  the  basM,  tenor^  contralto,  and  soprano ;  together 
with  their  subdivisions  of  barytone,  mezzo-Moprano,  and  sopranO" 
sfoffaio ;  and  to  the  places  which  they  occupy  in  the  musical  scale. 
Independently  of  the  falsetto,  the  compass  of  the  natural  voice 
rarely  exceeds  two  octaves ;  although  in  some  cases,  as  in  those  of 
Mali  bran  and  Catalani,  it  may  extend  even  beyond  three.  The 
voice  in  singing  is  modulated  by  the  contraction  or  relaxation  of 
the  velum,  uvula  and  fauces.  The  author  lastly  adverts  to  the  at- 
tempts that  have,  at  various  times,  been  made  by  the  Abb6  Mical, 
Faber,  Kratzenstein,  De  Kempelin,  Willis,  Wheatstone  and  others, 
to  imitate  articulate  sounds  by  mechanism. 

Having  thus  examined  the  human  voice  as  resulting  from  the 
vibration  of  membranous  ligaments,  in  obedience,  first,  to  the  laws 
of  musical  strings;  secondly,  to  those  of  reeded  instruments;  and 
thirdly,  to  those  of  membranous  pipes ;  he  arrives  at  the  conclusion, 
that  the  vocal  organs  combine,  in  reality,  the  actions  of  each  of 
these  instruments,  and  exhibit  in  conjunction,  the  perfect  type  of 
every  one  of  them. 


June  18,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  The  Electric  Fluid."     By  W.  F.  Stevenson,  Esq.,  F.R.S. 

The  author  denies  the  existence  of  two  electric  fluids,  and  main- 
tains that  all  the  phenomena  are  explicable  on  the  hypothesis  of  a 
single  fluid ;  which  when  present  in  a  conducting  body  renders  it 
positive,  and  in  a  non-conducting  body,  negative ;  but  a  body  which 
is  naturally  a  conductor,  may,  he  asserts,  be  rendered  otherwise,  by 
changing  its  form. 

'*  Observations  of  the  Heights  of  the  Thermometer  and  Barometer 
made  at  Lenham  Lodge,  near  Maidstone,  Kent,  during  the  first  nine 
days  of  the  month  of  June  1846.*'  By  George  Hunsley  Fielding, 
M.D.,  F.R.S. 

On  Sunday  the  7th  of  June  1846,  the  thermometer  in  the  shade 
rose  to  the  extraordinary  height  of  94^  Fahr.,  exceeding  by  one  de- 
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gree  the  heat  of  the  l:Uh  of  July  1808,  which  was  considered  to  be 
the  liighest  on  record  in  this  country. 

"  On  the  relative  dynamic  value  of  the  Degrees  of  the  Compass; 
and  on  the  Cause  of  the  Needle  resting  in  the  Magnetic  Meridian.*' 
By  Sir  Graves  C.  Haughton,  K.H.,  M.  A.,  F.R.S.,  Foreign  Associate 
of  the  Institute  of  France. 

By  ascertaining  the  distances  at  different  azimuths  at  which  a  bar 
magnet  placed  with  its  axis  directed  to  the  centre  of  a  magnetic 
compass  needle  caused  the  needle  to  assume  the  position  in  which 
its  axis  was  in  the  same  line  with  that  of  the  magnet,  the  author 
found  that  these  points  of  distance  form  a  peculiar  curve,  which  was 
nearest  to  the  centre  of  the  magnet  at  the  east  and  west  azimuths, 
and  receded  from  it  as  it  advanced  to  the  north  and  touth  ;  and  was 
twice  the  distance  from  it  at  the  north  than  at  the  south  azimuths. 
From  this  and  other  experiments  he  infers  that  the  value  of  every 
degree  of  the  compass  is  inversely  as  the  square  of  the  length  of  the 
ordinate  or  co-ordinate  passing  through  it,  the  abscissa  being  con- 
sidered as  zero ;  and  that  the  magnetic  needle  does  not  rest  in  the 
magnetic  meridian  in  consequence  of  polar  attraction,  but  is  im- 
pelled in  that  direction  by  the  effect  of  repulsion,  from  the  east  or 
west,  and  that  its  natural  position  is  the  result  of  an  equilibrium 
between  the  eastern  and  western  repulsions.  On  the  other  hand, 
the  return  of  the  needle,  when  it  is  placed  in  the  reverse  position, 
that  is,  when  made  to  deviate  180°  from  its  natural  position,  is  the 
result  of  an  attraction  towards  the  east  and  west  positions ;  the  force 
of  attraction  in  that  case  being  quadruple  the  force  of  repulsion  in 
the  former  case.  He  is  consequently  led  to  the  conclusion  that  the 
operation  of  terrestrial  magnetism  is  totally  different  from  that  of  an 
artificial  magnet,  in  which  latter  case  the  attractive  and  repulsive 
forces  are  exactly  equal. 

**  Remarks  on  the  Extractive  Material  of  Urine,  and  on  the  Ex- 
cretion of  Sulphur  and  Phosphorus  by  the  Kidneys  in  an  unoxidized 
state."  By  Edmund  Ronalds,  Ph.D.,  Giessen.  Communicated  by 
Goldina:  Bird.  M.D.,  F.R.S. 

'In  the  course  of  an  experimental  inquiry  in  which  the  author 
was  engaged  with  a  view  to  ascertain  whether  larger  quantities  of 
carbon  were  discharged  by  the  kidneys  in  cases  in  which  the  func- 
tions of  the  lungs  or  liver  were  imperfectly  performed,  he  was  led 
to  the  result,  that  sulphur,  not  combined  with  oxygen  in  the  form  of 
sulphuric  acid,  existed  in  the  urine  to  the  amount  of  from  three  to 
five  grains  in  the  course  of  a  day ;  and  also  that  pho:>phorus,  not  in 
the  state  of  phosphate,  was  in  the  same  period  excreted  by  the  same 
channel,  to  the  extent  of  nearly  six  grains. 

**  On  some  peculiarities  of  Foetal  Digestion."  By  George  Robin- 
son, M.D.     Communicated  by  William  Bowman,  Esq.,  F.R.S. 

The  author  endeavours  to  show,  contrary  to  the  assertions  of  Dr. 
Robert  Lee,  that  the  human  foetus,  in  common  with  that  of  all  the 
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higher  aniinab»  invariably  contains,  during  the  latter  periocU  of 
intra-uterine  life,  albuminous  or  nutriuous  matter,  which  undergoes 
digestion  in  the  small  intestines.  He  finds  tliat  the  nature  of  this 
substance  varies  very  much  in  different  animals.  In  the  earlier 
periods  of  fcetal  life,  the  stomach  contains  very  little,  if  any,  nutri- 
tious matter.  He  is  disposed  to  consider  the  sialivary  glands  as  the 
source  of  the  albuminous  matter  found  in  the  stomach  at  later 
periods. 

**  Extracts  of  Letters  from  Captain  Williams,  first  Assistant  to  the 
Commissioner  of  Arracan,  and  from  Ensign  Haukeu  and  Mr.  Howe, 
Marine  Assbtant  Commissioner,  giving  details  of  a  curious  pheno- 
menon seen  at  sea  off  Ryook  Phyoo."  Communicated  by  Viscount 
Mahon,  F.R.S^  Pres.  S.A. 

The  appearance  in  question,  seen  between  five  and  six  o'clock  in 
the  evening  of  the  2nd  of  December  1845,  was  that  of  a  large  flame 
far  out  at  sea,  flickering  several  times  for  fifteen  and  twenty  minutes, 
and  suddenly  ceasing.  It  was  conjectured  to  have  been  either  a 
large  ship  on  fire,  or  a  volcanic  eruption ;  but  no  positive  data  exist 
for  determining  the  question. 

**  On  the  Fossil  Remains  of  the  soft  parts  of  Forarainifera  dis- 
covered in  the  Chalk  and  Flint  of  the  South-east  of  England."  By 
Gideon  Algernon  Mantell,  Esq.,  LL.D.,  F.R.S. 

By  subjecting  small  portions  of  calcareous  rock  to  the  action  of 
diluted  hydrochloric  acid,  the  calcareous  earth  and  the  shells  it  had 
enveloped  were  removed ;  the  residue  consisting  of  particles  of 
quartz  and  of  green  silicate  of  iron  ;  and  also  numerous  remains  of 
the  soft  parts  of  animalcules,  chiefly  Xanthidia  and  Uotaliss.  The 
organization  of  the  latter  appears,  from  the  observations  of  Ehren- 
berg,  to  be  very  simple,  and  to  have  no  relation  with  the  Cephalo- 
poda, as  was  formerly  imagined.  The  hody  is  enclosed  within  the 
shell,  which  is  poly  thalamous,  and  it  occupies  not  only  the  outer  cham- 
ber, but  also  all  the  cells  contemporaneously,  and  the  shell  is  pierced 
all  over  with  minute  pores,  through  which  tentacula  protrude;  and 
there  are  also  several  soft  transparent  feelers,  or  pseudopodia,  which 
are  instruments  of  locomotion.  When  the  shell  is  removed  by  acid, 
the  soft  body  is  exposed,  and  is  seen  to  extend  to  the  innermost 
chamber;  and  there  is  a  connecting  tube  occupying  the  place  of 
the  siphuncle  of  the  nautilus,  but  which  is  the  intestinal  canal ;  for 
the  cells  are  the  receptacles  of  the  digestive  sacs  or  stomachs,  in 
which  monads,  naviculse,  and  other  minute  infusoria,  which  the  ani- 
mal had  swallowed,  may  sometimes  be  observed.  In  the  fossil  re- 
mains, the  appearance  of  the  parts  which  the  author  supposes  to  be 
the  digestive  organs,  is  that  of  a  series  of  bladders  or  sacs,  composed 
of  a  tough  flexible  integument,  and  connected  by  a  tube.  These 
organs  are  more  or  less  filled  with  a  dark  substance;  those  which 
are  distended  are  always  well-defined,  while  the  empty  ones  are  col- 
lapsed and  disposed  in  folds,  just  as  membranous  pouches  would 
appear  under  similar  conditions.     The  sacs  rogulurly  diminish  in 
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Bize  from  the  outer  to  the  innermost  cell,  and  vary  in  number  from 
fourteen  to  twenty-»ix.  In  some  instancesy  small  papilln  are  ob- 
servable on  the  external  surface  of  the  integument,  which  are  pro- 
bably vestiges  of  the  bases  of  the  pseudopodia  or  tentacula. 

Drawings  of  the  various  specimens  described  by  the  author  ac- 
company the  paper. 

^  Microscopic  Observations  on  the  so-called  Vesicular  Vapoan 
of  Water  as  existing  in  the  Vapours  of  Steam,  and  in  Clouds^"  Ac 
By  A.  Waller,  M.D.  Communicated  by  P.  M.  Roget,  M.D.,  Sec.  ILS. 

From  some  experiments,  of  which  the  author  published  an  ac- 
count in  the  Philosophical  Magazine  of  last  February,  he  was  led 
to  conclude  that  the  opaque  vapours  of  condensed  steam  consist  of 
minute  globules  or  spherules  of  water,  and  not  of  small  vesiclesy  as 
is  impli^  in  the  generally  received  theory,  according  to  which  this 
condition  of  water  is  designated  by  the  term  vesicular  vapour.  In 
the  present  paper,  he  relates  a  set  of  experiments  confirming  by  mi- 
croscopic observation  hb  views  of  the  globular  condition  of  the  par- 
ticles of  opaque  vapours ;  premising  a  short  retrospect  of  the  opi- 
nions of  Sir  Isaac  Newton,  Halley,  Kratzenstein,  and  De  Saussure 
on  this  subject  Finding  it  impossible  to  observe  the  globules  with 
any  high  magnifying  power  while  they  are  at  liberty  to  move,  the 
author  adopted  the  plan  of  fixing  the  condensed  vapours  arising 
from  the  breath  or  other  sources,  in  some  liquid,  such  as  oil,  which 
has  no  affinity  with  water.  Of  the  many  vehicles  which  he  has 
tried,  he  finds  Canada  balsam  to  be  that  which  is  best  adapted  for 
these  observations.  By  breathing  with  a  little  force  on  a  slip  of 
glass  previously  covered  with  a  thin  layer  of  balsam,  the  vapours  of 
the  breath  are  not  only  condensed  on  its  surface,  but  penetrate  be- 
neath, where  they  may  be  recognised  in  opaque  streaks  of  a  white 
colour,  and  where  they  remain  stationary  for  more  than  an  hour ; 
or,  if  covered  with  another  thin  piece  of  glass  or  talc,  for  a  much 
longer  period.  These  streaks  are  decomposed  under  the  micro- 
scope into  minute  globules  perfectly  spherical,  like  shot,  or  the  glo- 
bules of  mercury.  The  author  describes,  at  some  length,  the  various 
appearances  presented  under  diiferent  circumstances,  and  with  dif- 
ferent oily  fluids;  and  gives  drawings  of  these  appearances  as  exhi- 
bited by  the  microscope. 

"  Experiments  relative  to  Animal  Temperature,  showing  that  there 
must  be  some  source  of  animal  heat  besides  the  combustion  of  the 
Carbon  and  the  Hydrogen  contained  in  the  Food  of  Animals.**  By 
Robert  Rigg,  Esq.,  F.R.S. 

The  subject  of  these  experiments  was  a  labouring  man  in  the  em- 
ployment of  the  author,  living  on  hb  ordinary  food,  and  working 
at  his  usual  employment.  A  f^trict  examination  was  instituted  into 
the  quantity  and  chemical  constituents  of  the  ingesta  and  egesta 
during  ten  days ;  at  the  end  of  which  time  he  had  gained  one  pound 
in  weight.  He  infers  from  the  results  of  this  experiment,  that  the 
carbon  and  hydrogen  contained  in  the  food  of  animals,  which  enter 
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into  combination  with  the  respired  oxygen,  forming  carbonia  acid 
and  water,  do  not  generate  sulBcient  heat  for  the  purposes  of  animal 
life ;  and  that  consequently  there  must  be  some  other  sources  of 
heat  in  the  animal  economy,  one  of  which  he  believes  to  be  the 
secretion  of  carbon. 

**  Electro-Physiological  Researches. — Fourth  Memoir.  On  the 
I^ysiological  Action  of  the  Electric  Current."  By  Charles  Mat- 
teuccL    Communicated  by  Michael  Faraday,  Esq.,  LL.D.,  F.R.S. 

In  the  prosecution  of  his  inquiries  on  the  physiological  action  of 
electric  currents,  the  author  found  it  necessary  to  employ  an  appa- 
ratus, which  was  expressly  made  for  him  by  M.  Br^uet,  adapted 
to  the  delicate  appreciation  of  the  intensity  of  the  force  of  the  mus- 
cular contractions  excited  by  those  currents ;  of  which  apparatus 
he  gives  a  minute  description,  illustrated  by  a  drawing.  He  was 
thus  enabled  to  institute  an  exact  comparison  between  the  contrac- 
tions caused  by  the  direct,  and  those  by  the  reverse  currents,  both 
at  the  commencement  and  at  the  termination  of  their  action.  The 
following  are  the  general  conclusions  he  deduces  from  the  experi- 
ments thus  conducted. 

1.  The  passage  of  the  electric  current  through  a  mixed  nerve  pro- 
duces a  variation  in  the  excitability  of  the  nerve,  differing  essen- 
tially in  degree,  according  to  the  direction  of  the  current  through 
the  nerve.  This  excitability  is  weakened  and  ultimately  destroyed ; 
and  this  takes  place  more  or  less  rapidly  according  as  the  direct 
ewrrentj  that  is,  a  current  circulating  through  the  nerve  from  the 
centre  to  the  periphery,  is  more  or  less  intense.  On  the  other  hand, 
by  the  passage  of  the  same  current  in  the  contrary  direction,  that 
is,  from  the  periphery  to  the  centre,  or  the  inverse  current^  the  ex- 
citability is  preserved  and  increased. 

2.  The  variations  in  the  excitability  of  the  nerve  produced  by 
the  passage  of  the  current,  tend  to  disappear  more  or  less  rapidly  on 
the  current  ceasing.  If  the  nerve  be  taken  from  a  living  animal,  or 
from  one  in  which  life  is  but  just  extinct,  so  that  its  excitability  is 
very  great,  these  variations  last  only  as  long  as  the  current  con- 
tinues to  circulate ;  while,  if  the  nerve  has  already  lost  some  of  its 
excitability,  they  survive  the  cessation  of  the  current  by  a  period 
of  from  one  to  ten  or  fifteen  seconds. 

3.  If  the  same  current  be  made  to  act  upon  a  mixed  nerve,  the 
contraction  which  occurs  on  the  first  moment  of  its  introduction  is 
very  different  according  to  its  direction ;  the  direct  current  always 
occasioning  a  stronger  contraction  than  that  produced  by  the  in- 
verse current. 

"  On  Phlogiston  and  the  Decomposition  of  Water."  By  W.  F. 
Stevenson,  Esq.,  F.R.S. 

The  author  is  of  opinion  that  the  evidence  on  which  the  modern 
theory  of  the  composition  of  water  is  founded,  is  fallacious ;  and 
believing  water  to  be  a  simple  body,  he  conceives  that  it  forms 
hydrogen  by  combining  with  the  electric  fiuid,  which  he  imagines 
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to  be  identical  with  the  phlogiston  of  former  chemisti.  He  citei 
the  opinions  of  Priestley,  Cavendish  and  Watt,  as  corroborating  his 
views,  and  interprets  their  experiments  in  conformity  with  the  hypo- 
thesis he  has  adopted. 

"  Suggestion  intended  to  confirm  Franklin*s  Theory  of  Electro- 
statics, by  explaining  the  phenomena  of  Repulsion  between  bodies 
negatively  electric*'  By  James  A.  Smith,  Esq.  Communicated  by 
S.  liunter  Christie,  Esq^  Sec  R.S.,  drc 

'J'he  author  conceives  that  in  negatively  electrified  bodies,  or 
bodies  having  less  than  their  natural  quantity  of  electricity,  the  re- 
dundant matter  must  have  a  tendency  to  escape,  and  thus  the  equi- 
librium of  its  cohesion  is  destroyed ;  and  that  two  bodies  in  such  a 
condition  must  mutually  repel  each  other. 

'*  On  Sir  Isaac  Newton's  Method  of  finding  the  Limits  of  the 
Roots  of  Equations."  By  Herbert  Pbnmure  Ribton,  Esq.  Com- 
municated by  John  George  Children,  Esq.,  F.R.S. 

The  author  states  that  he  has  reason  to  believe  that  by  general- 
izing from  successive  inductions  of  equations,  a  formula  more  uni- 
versal than  Newton*s  Binomial  could  be  found. 

"  Description  of  a  Method  of  Registering  Magnetic  Variations.** 
By  Charles  Brooke,  Esq.,  M.B.  Communicated  by  G.  B.  Airy, 
Esq.,  F.R.S. 

A  vertical  stream  of  light  issuing  through  a  slit  in  the  copper 
tube  of  a  camphine  lamp,  is  reflected  by  a  concave  mirror  fixed  ver- 
tically on  the  axis  of  a  suspended  magnet,  and  condensed  into  a 
focus  by  a  cylindrical  lens  placed  at  the  distance  of  about  seven 
feet  from  the  mirror.  The  luminous  image,  which  shifts  its  position 
acconiing  to  the  movements  of  the  magnet,  but  to  a  much  greater 
extent,  impinges  on  highly  sensitive  photographic  paper,  wound 
round  a  horizontal  cylinder,  which  is  made,  by  a  watch  movement, 
to  revolve  once  in  twelve  hours.  Thus,  by  a  combination  of  the 
vertical  movement  of  the  paper  with  the  horizontal  movement  of  the 
image,  the  magnetic  curve  of  variation  is  distinctly  poitrayed  and 
registered. 
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Novemlier  30,  1 846. 
Ai  the  Anniversary  Meeting^ 

The  MARQUIS  OF  NORTHAMPTON,  Prcsulent,  in  the  Chair. 

Mr.  Cooper,  on  the  part  of  the  Auditors  of  the  Treasurer's  Ac- 
counts, reported,  that  the  total  receipts  during  the  past  year,  inclu- 
ding a  balance  of  £^76  \\s.  lOr/.,  carried  from  the  account  of  the 
preceding  year,  amount  to  £5218  1^.  'M,\  and  that  the  total  amount 
of  payments  during  the  same  period,  including  an  investment  of 
£1000  in  the  funds,  was  £3332  8^.  \d^  leaving  a  balance  in  tlie 
Treasurer's  hands  of  £1885  13«.  2c/. 

The  thanks  of  the  Meeting  were  given  to  the  Auditors  for  the 
trouble  they  have  taken  in  examining  the  Treasurer's  Accounts. 

The  Secretary  then  read  the  following  lists  of  deceased  Fellows  of 
the  Royal  Society,  and  of  those  elected  into  the  Society  since  the 
last  Anniversary  in  1845. 

List  of  Fellows  of  the  Uoyal  Society  deceased  since  the  last  Anni- 
versary (1845). 


The  Marquis  of  Ailsa. 
George  Barker,  Esq. 
John  Bostock,  M.D. 
Hon.  Sir  Conrtenay  Boyle. 
Sir  James  Camac. 
Joseph  Constantine  Carpue,  Esq. 
Rev.  George  D'Oylev,  D.D. 
Sir  Thomas  Grey,  IVl.D. 
Col.  Hon.  Henry  Howard. 
Henry  Gaily  Knight,  Esq. 


On  the  Home  List, 

Thomas  Murdoch,  Esq. 

Right  Hon.  Sir  George  Murray, 

G.C.B. 
Edward  Rudge,  Esq. 
Richard  Simmons,  Esq. 
Honoratus  Leigh  Thomas,  Est]. 
John  Thomson,  M.D. 
John  Warburton,  M.D. 
Sir  Charles  Wetherell,  D.C.L. 


On  the  Foreign  LisL 
Friedrich  Wilhelm  Bessel.  |  Baron  Damoiseau. 
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List  of  Fellows  elected  into  the  Royal  Society  since  the  last  Anni- 
versary (1845). 

Ofi  the  Home  List. 

William  Addison,  Esq.  '  Henry  Hence  Jones,  Esq.,  M.A. 

William  George  Armstrong,  Esq.  ,  Joseph  Henry  Kay,  Esq. 

(folding  Bird,  M.D.  j  Edwin  Lankester,  MJ). 

Jlev.  James  Booth,  LL.D.  John  Liddell,  M.D. 

Georgo  Buist,  D.C.L.  •  James  Matheson,  Esq. 

Major  Cautley.  Major  Moore. 

Samuel  Cooper,  Esq.  I  James  Neilson,  Esq. 

James  William  Gilbart,  Esq.         ;  George  Newport,  Esq. 

John  Goodsir,  Esq. 

Ilieiiard  Dugard  Grainger,  Esq. 

Thomas    Hetherington    Henry, 

Esq. 
Percival  Norton  Johnson,  Esq. 


The  Lord  Bishop  of  Oxford. 
Alexander  John  Sutherland, M.D. 
Theophilus  Thompson,  M.D. 
William  West,  Esq. 
John  Wilson,  M.D. 


On  the  Foreign  List. 

M.  Argelander.  M.  A.  T.  KUpffer. 

M.  Augusta  De  la  Rive. 

The  President  then  addressed  the  Meeting  as  follows: — 

Gentlemen, 

It  is  with  the  deepest  concern  that  I  have  to  commence  my  address 
to  you  by  expressing  my  regret  tliat  death  has  deprived  your  Coun- 
cil and  myself  of  the  services  of  one  who  has  ever  been  most  zealous 
for  the  promotion  of  your  interests, — I  need  not  say  that  1  speak  of 
the  late  lamented  Dr.  Bostock. 

During  the  last  twelvemonth  your  Council  have  been  unremitting 
in  its  attention  to  its  duties,  and  I  therefore  beg  leave  to  tender  to 
them  your  thanks. 

The  year  that  has  just  elapsed  has  been  a  very  important  one  in 
the  annals  of  science,  both  at  home  and  abroad.  On  the  continent 
it  has  been  remarkable  for  the  discoveries  of  M.  Schcinbein,  M.  Le 
Verrier  and  M.  Gall,  while  the  researehes  and  calculations  of  M. 
Madler,  if  confirmed  and  accredited  by  other  astronomers,  lead  to 
results  of  such  an  extraordinary  and  gigantic  character  as  to  throw 
other  discoveries  into  comparative  shade  *. 

At  home  we  have  the  observations  already  made  by  Lord  Rosse's 
unequalled  telescope,  the  continuation  of  the  bright  line  of  research 
pursued  by  our  illustrious  Faraday,  and  the  remarkable  discovery  of 
a  younger  chemist,  Mr.  (irove,  who  I  trust  has  still  a  long  course 
of  scientific  glory  to  run.  From  the  Polar  region  I  hope  abo  that 
the  year  184(i  may  not  have  been  unfruitful  in  important  geogra- 
phical discovery. 

*  The  discover)"  of  the  planet  Astrtca  should  also  have  liecii  mentioned,  though 
not  pointed  out  by  previous  calculations  like  that  indicated  by  M.  le  Verrier. 
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In  the  sister  sciences  of  Geology  and  Palaeontology,  the  same  year 
has  seen  issue  to  light  one  of  the  most  important  works  that  has  ap- 
peared for  a  great  length  of  time, — I  mean  the  great  work  on  the 
Geology  of  Russia,  by  wliich,  assisted  by  the  two  companions  of  his 
travels^  the  President  of  the  British  Association,  Sir  Roderick  Mur- 
chison,  has  crowned  his  Silurian  labours. 

In  the  department  of  palaeontology  we  have  also  seen  the  com- 
mencement of  the  able  and  splendidly  illustrated  description  of  those 
extraordinary  and  gigantic  extinct  Mammalia,  with  which  the  libe- 
rality of  Major  Cautley  has  enriched  our  national  collection  at  the 
British  Museum.  In  the  same  department  we  have  seen  that  which 
lias  been  hitherto  little  more  than  the  instrument  of  amusement,  an 
amusement  it  is  true  well-worthy  of  a  great  naval  people,  1  mean  a 
yacht,  converted  into  the  means  of  adding  largely  to  our  knowledge 
of  the  marine  zoology  of  the  British  seas.  As  President  of  the  prin- 
cipal Scientific  Society  in  England,  I  think  it  riifht  to  express  the 
thanks  of  science  to  Mr.  MacAndrew,  for  the  liberality,  of  which 
Professor  Edward  Forbes  has  made  such  good  use,  and  more  espe- 
cially for  the  example  thus  set  to  others.  This,  Gentlemen,  is  an  in- 
stance among  many  that  might  be  found,  of  the  utility,  for  the  pur- 
pose of  extending  science  itself,  of  spreading  even  among  those  who 
do  not  absolutely  pursue  it  themselves,  the  feeling  of  its  real  in- 
terest and  importance.  It  is  a  proof  that  the  rich  and  the  powerful 
can,  from  time  to  time,  advance  knowledge  by  holding  out  a  help- 
ing hand  to  its  active  cultivators. 

Within  a  few  days.  Gentlemen,  you  have  seen  revived  the  ancient 
and  time-honoured  custom  of  the  delivery  of  the  Bakerian  Lec- 
ture. I  regret  that  this  custom  had  slumbered  for  several  years, 
and  rejoice  at  the  success  which  attended  it  in  the  able  hands  of 
Mr.  Grove,  aided  no  doubt  by  the  very  interesting  nature  of  the 
communication  which  he  had  to  make  to  us.  I  hope  we  shall  not 
again  suffer  it  to  fall  into  desuetude. 

It  has  occurred.  Gentlemen,  to  myself  and  to  your  Council,  that 
many  of  the  Members  of  the  Physiological  Committee,  owing  to 
their  imperative  professional  duties,  have  not  their  time  so  much  at 
their  own  disposal  as  those  of  the  other  scientific  coinmittet'S.  We 
have  therefore  thought  it  right  to  add  to  the  numbers  of  the  mem- 
bers of  that  particular  committee,  as  it  is  evident  that  it  is  import- 
ant that  it  should  have  a  respectable  attendance  whenever  it  has  to 
discharge  the  duties  entrusted  to  its  care. 

In  the  financial  statement  that  has  been  laid  before  you,  you  will 
see  that  the  expenditure  on  our  Transactions  this  year  has  been 
larger  than  for  several  years  that  have  lately  elapsed.  The  average 
expense  for  the  last  i\\e  years  has  been  750  pounds;  fbr  the  last 
ten  about  a  hundred  a  year  more.  Tor  this  year,  including  a  vo- 
lume of  Magnetical  Observations  now  in  the  press,  it  will  amount 
to  about  £1400,  of  which  however  we  have  reason  to  expect  that 
about  £200  will  be  repaid  to  us  by  the  Government.  This  will 
leave  about  £1200. 

This,  Gentlemen,  is  a  large  sum,  and  probably  for  some  years  it 
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may  not  be  very  materially  less ;  I  do  not  think  however  that  this 
ought  to  be  any  matter  of  regret.  If  we  have  the  means  we  can- 
not put  them  to  a  nobler  use,  or  one  more  consonant  to  the  wishes 
of  our  illustrious  Founder. 

Gentlemen,  we  must  remember  that,  though  we  are  a  Royal  So- 
ciety, our  true  glor}'  does  not  rest  on  our  Royal  Foundation,  nor  on 
Royal  P&tronage.  Nor  does  it  rest  on  the  names  of  the  illustrious 
nobles,  of  the  eminent  statesmen,  or  of  those  distinguished  in  art  or 
literature  who  may  have  given  lustre  to  the  lists  of  our  Members. 
Nor  yet  does  it  arise  from  the  array  of  foreign  philosophers,  who 
have  considered  that  it  is  a  desirable  reward  of  their  discoveries  to 
be  Honorary  Members  of  our  body.  Nor  even  does  it  rest  on  the 
great  lights  of  soience,  either  still  burning,  or  extinguished  in  death, 
who  belong,  or  who  have  belonged  to  our  Society.  No,  Gentlemen, 
our  true  glory  must  be  chiefly  found  in  our  scientific  utility, — in  the 
manner  in  which  we  have  fulfilled  our  duties  and  promoted  the  ob- 
jects of  our  Founders,  and  more  especially  must  we  look  for  our  true 
title  of  honour  in  our  Transactions. 

I  regret.  Gentlemen,  that  it  is  not  in  my  power  to  announce  to 
you  any  definitive  arrangement  by  which  our  Anniversary  should  be 
held  at  a  more  genial  and  convenient  season  of  the  year,-*at  a  time 
when  we  might  expect  a  larger  concourse  of  our  Members  to  witness 
the  bestowal  of  our  Medals,  to  listen  to  an  account  of  those  Fellows 
whose  loss  we  have  reason  to  deplore,  to  attend  to  the  statement 
of  our  finances,  and  lastly,  to  take  a  part  in  the  important  constitu- 
tional duty  of  electing  the  Officers  and  Council  for  the  ensuing  year. 
This  important  object  has  not  been  absent  from  the  thoughts  and 
deliberations  of  your  Cduncil.  In  the  course  of  those  deliberations 
changes  in  the  mode  of  electing  Fellows,  and  other  alterations  have 
been  suggested,  requiring  mature  consideration  and  discussion.  In 
consequence  of  these  delays  I  have  it  not  at  this  moment  in  my 
power  to  announce  to  you  any  definite  arrangement. 

Gentlemen,  1  am  now  arrived  at  the  most  agreeable  part  of  my 
Bresidential  duty, — the  pleasant  task  of  acknowledging  and  confer- 
ring honorary  rewards  on  scientific  merit.  I  regret.  Gentlemen,  that 
in  conferring  one  of  these  Medals  on  a  distinguished  foreigner,  we 
are  not  to  have  present  the  discoverer  of  the  new  planet ;  I  rejoice 
however  that  he  is  on  this  occasion  to  be  represented  by  the  son  of 
another  illustrious  foreigner,  the  native  subject  however  of  our  own 
Sovereign,  and  become  an  Englishman  by  his  residence,  and  still 
more  by  his  scientific  discoveries  in  England,  and  himself  the  dis- 
coverer of  one  of  the  most  distant  of  the  sister  worlds,  who  travel 
round  the  same  fixed  star  as  we  do.  It  is  an  interesting  fact  to  us  on 
the  present  occasion  that  it  is  to  the  slight  disturbance  of  the  motion 
of  the  planet  Herschel,  that  we  owe  our  knowledge  of  the  planet 
Le  Verrier.  From  the  courtesy  due  to  a  stranger,  I  am  sure  you 
will  think  me  right,  before  bestowing  the  Medals  on  our  own  Fara- 
day and  Owen,  that  I  summon  to  my  side  the  representative  of  Le 
Verrier. 
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Sift  John  Herschel, 

I  have  great  pleasure  in  committing  to  your  charge  this  Medal, 
which  has  been  awarded  by  the  Council  of  the  Royal  Society  to 
M .  Le  Verrier.  It  is  well-deserved  by  the  genius  that  foresaw  the 
result,  and  the  persevering  calculations  that  enabled  M.  Le  Verrier 
to  predict  the  exact  quarter  of  the  heavens  where  a  new  planet  must 
pursue  its  course  in  obedience  to  those  general  laws  by  which  the 
Almighty  governs  the  universe.  There  M.  Gall's  telescope  enabled 
him  to  verify  the  calculations  of  the  young  French  astronomer,  and 
other  observers  have  since  witnessed  the  existence  of  this  new  member 
of  the  solar  system.  Astronomy  does  not  merely  owe  to  M.  Le  Ver- 
rier the  knowledge  of  this  new  companion  of  those  planets  who  were 
known  to  man  already,  but  it  also  owes  to  him  a  bright  confirma- 
tion of  the  truth  of  the  Newtonian  theory  itself, — a  confirmation 
that  must  speak  convincingly  to  the  most  sceptical  and  the  most 
ignorant,  if  indeed  in  this  case  there  he  any  other  scepticism  than 
that 'of  ignorance. 

I  will  not  deny  that  it  would  have  been  very  agreeable  to  me  to 
have  given  this  Medal  to  an  Englishman :  but  if  the  English  science 
that,  unknown  to  M.  Le  Verrier,  had  nearly  caught  the  prize,  was 
not  quite  in  time  to  do  so,  if  1  say  this  discovery  was  not  made  by  a 
countryman  of  Newton,  I  cannot  grudge  it  to  one  of  the  same  na- 
tion that  has  produced  a  Laplace  and  an  Arago.  I  wish  to  M.  Le 
Verrier  every  success  in  his  scientific  pursuits.  1  rejoice  in  the 
honour  that  a  grateful  country  has  bestowed  upon  him,  and  I  trust 
that  between  his  country  and  my  own  there  may  be  no  other  con- 
test than  a  generous  emulation  to  surpass  each  other  in  the  great 
achievements  of  peace,  and  in  the  cultivation  of  art,  literature  and 
science. 

Mr.  Faraday, 

It  is  an  unusual  honour  that  I  have  to  announce  to  you  to-day, 
and  it  is  with  unusual  pleasure  that  I  do  so. 

The  Council  of  the  Royal  Society  has  adjudged  to  you  two 
Medals,  at  the  same  time,  for  your  late  brilliant  discoveries  in  the 
universal  action  of  electricity  and  galvanism.  If,  however,  the 
honour  be  unusual,  such  a  long-continued  sequence  of  scientific 
discovery,  such  a  stream  of  electrical  light,  thrown  as  it  were  on 
the  dark  places  of  science  by  the  genius  and  persevering  energy  of 
one  man,  is  still  more  singular.  It  is  my  agreeable  duty  to  add, 
that  in  presenting  you  these  Medals,  I  consider  that  I  do  so  to  one 
to  whom  English  science,  and  most  especially  the  Royal  Society,  lies 
under  the  deepest  obligations.  The  Royal  Society  was  itself  founded 
for  the  more  extended  and  more  accurate  cultivation  of  natural 
knowledge,  and  while  it  can  boast  in  its  Transactions  of  such  papers 
as  those  for  which  it  is  indebted  to  you,  its  prosperity  must  be  re- 
garded as  established  on  the  surest  basis. 
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Mr.  OwENy 

It  gives  me  great  satisfaction  to  announce  that  the  Council  has 
awarded  one  of  the  Royal  Medals  to  you  for  your  very  excellent 
paper  on  the  Belemnite.  It  is  a  communication  of  the  highest  in- 
terest, at  the  same  time  to  the  geologist  and  the  palaeontologist. 
It  describes  and  explains  the  nature  of  an  extinct  animal,  one  por» 
tion  of  whose  frame  is  found  largely  existing  in  different  strata, 
while  very  slight  indications  of  the  remainder  of  its  structure  had 
been  known  to  the  world  till  a  very  recent  period.  It  adds  to  our 
satisfaction,  as  an  English  Society,  that  the  ample  account  of  this 
animal,  given  to  us  by  your  anatomical  skill  and  experience,  is  de- 
rived from  remarkable  specimens,  hitherto  at  least  found  in  En- 
gland alone.  Their  dbcovery  has  been  owing  to  the  formation  of 
the  Great  Western  Railway.  In  this  instance,  therefore,  and  pro- 
bably in  many  future  ones,  this  gigantic  instrument,  the  child  of 
modem  engineering  genius,  b  not  only  the  means  of  rapid  loco- 
motion to  the  traveller,  but  also  carries  forward  with  accelerated 
speed  the  progress  of  physical  science  itself. 

I  trust,  Mr.  Owen,  that  the  Royal  Society  will  have  many  future 
occasions  for  gratitude  to  you  for  interesting  additions  to  the  Phi- 
losophical Transactions. 

I  now  proceed  to  the  biographical  notices  of  some  of  our  deceased 
Members. 

John  Bostock,  M.D.,  has  long  occupied  a  distinguished  station 
among  the  zealous  cultivators  of  Animal  Chemistry,  Physiology, 
and  other  branches  of  Medical  Science.  His  father  had  been  esta- 
blished as  physician  at  Liverpool,  and  from  his  great  talents  would 
probably  have  risen  to  considerable  eminence,  had  not  these  brilliant 
prospects  been  doomed  to  sudden  extinction  by  an  untimely  death, 
before  lie  had  attained  the  age  of  thirty.  He  left  an  only  child,  the 
subject  of  the  present  notice,  who  was  born  in  1774,  the  year  pre- 
ceding that  fatal  event,  and  whose  early  education  was  conducted 
at  the  New  College  at  Hackney,  at  the  time  when  Dr.  Priestley  was 
delivering  lectures  on  cheniistr}'.  Having  imbibed,  under  such  able 
tuition,  an  ardent  love  of  science,  young  Bostock  was  led  to  make 
choice  of  medicine  as  his  profession.  He  studied  at  Edinburgh, 
where  he  graduated  in  the  year  1798,  and  soon  afterwards  com- 
menced practice  in  his  native  town.  The  activity  of  his  mind  was 
there  displayed,  not  only  in  numerous  contributions  to  most  of  the 
medical  and  scientific  journals,  but  also  in  the  prominent  part  which 
he  took  in  planning  and  establishing  various  charitable,  scientific 
and  literary  institutions,  and  more  particularly  the  Fever  Hospital, 
and  the  Botanic  Garden ;  and  also  the  Philosophical  and  Literary 
Institution  of  Liverpool,  where,  in  the  capacity  of  Professor  of  Phy- 
siology, he  delivered  the  first  course  of  lectures  there  given. 

Having  secured  a  competent  fortune,  Dr.  Bostock  determined,  in 
1817,  to  relinquish  his  profession  and  fix  his  residence  in  London, 
where  he  could  possess  more  extensive  means  of  prosecuting  his 
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favourite  studies,  and  enjoy  a  more  enlarged  society  of  scientific 
friends*  He  soon  became  an  associate  of  most  of  the  scientific  so- 
cieties of  the  metropolis,  and  an  active  labourer  in  their  management* 
In  1818»  he  was  elected  a  Fellow  of  the  Royal  Society ;  was  several 
times  placed  on  its  Councils,  and  in  1832,  filled  the  office  of  Vice- 
President  He  was  for  some  years  Secretary  of  the  Geological  So- 
ciety, and  in  1826  was  appointed  its  President  He  long  held  the 
office  of  Treasurer  of  the  Medical  and  Chirurgical  Society,  and  took 
an  active  share  in  the  management  of  the  Fever  Hospital,  not  only 
as  a  member  of  its  Committee,  but  also  as  one  of  its  House  Direct- 
ors. He  was  also,  during  a  long  period,  one  of  the  lecturers  on 
Chemistry  at  the  Medical  School  of  Guy*s  Hospital,  being  appointed 
to  that  office  on  the  drath  of  his  friend  Dr.  Marcet,  in  1822. 

Amidst  these  multiplied  public  avocations,  he  found  leisure  for  the 
accomplishment  of  a  great  variety  of  literary  and  scientific  labours, 
the  aggregate  amount  of  which  would  appear  astonbhing  to  any 
one  who  was  not  acquainted  with  his  methodical  habits,  his  perse- 
vering industry,  and  his  advantageous  employment  of  every  portion 
of  his  time.  His  contributions  to  medical  and  scientific  journals, 
transactions  of  societies  and  cyclopeedias,  amount  to  no  less  than 
sixty-nine ;  of  which  twenty  are  contained  in  Nichol8on*s  Journal 
and  Annals  of  Philosophy,  eighteen  in  the  Medico-Chirurgical  Trans- 
actions, and  twelve  in  the  Cyclopaedias  of  Practical  Medicine,  and  of 
Anatomy  and  Physiology.  Only  one  paper  by  him  appears  in  the 
Philosophical  Transactions  (in  1829),  namely,  that  "  On  the  spon- 
taneous purification  of  the  Thames  Water,"  recording  the  observa- 
tions he  made  in  the  course  of  some  analyses  which  he  undertook 
at  the  request  of  the  Commissioners  appointed  by  the  Crown  to 
inquire  into  the  supply  of  water  to  the  metropolis. 

Some  of  the  more  finished  papers  and  essays  which  had  appeared 
in  these  works,  were  afterwards  republished  by  him  in  a  separate 
form.  Among  these  are  his  "  Account  of  the  History  and  present 
state  of  Galvanism,"  originally  published  in  Brewster  s  Cyclopaedia, 
and  which  appeared  in  1818 ;  and  his  *^  History  of  Medicine,"  which 
had  been  prefixed  to  the  Cyclopaedia  of  Practical  Medicine.  One 
of  his  earliest  publications  was  an  **  Essay  on  Respiration  ;"  his  at- 
tachment to  chemical  pursuits  having  naturally  led  him  to  the  par- 
ticular study  of  this  part  of  the  animal  economy.  At  a  later  period, 
he  engaged  in  the  compilation  of  a  general  uork,  embracing  the 
whole  subject  of  physiology,  which  he  completed  in  three  volumes, 
the  last  of  which  appeared  in  1827,  under  the  title  of  "  Elementary 
System  of  Physiology  ;"  the  third  and  last  edition,  published  in  1837, 
comprised  the  whole  in  one  thick  octavo  volume  of  nearly  900  pages. 
It  is  a  work  of  immense  labour  and  research,  containing  condensed 
and  elaborate  analyses  of  all  that  had  at  that  time  been  published, 
both  as  to  facts  and  theories  in  the  wide  field  of  physiology.  It  con- 
stitutes, in  fact,  an  Encyclopaedia  of  this  department  of  medical 
science,  where  the  student  will  find  indicated,  with  scrupulous  ex- 
actness, the  authorities  for  every  statement,  and  the  sources  which 
may  supply  him  with  whatever  further  iuformation  he  might  require 
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OD  any  particular  sutjeet.  Afler  he  had  cx>nipleted  Ihia  work,  he 
projected  a  new  translation  of  Pliny's  ^  Natural  History,"  to  be  ac- 
companied with  notes ;  in  1828  he  printed,  for  private  distribution» 
a  specimen  of  the  work,  consisting  of  the  first  and  thirty-third 
books ;  and  he  aAerwards  devoted  a  considerable  portion  of  his 
time  to  the  prosecution  of  this  undertaking,  in  which  he  had  made 
some  progress  at  the  time  of  his  death.  For  the  last  two  or 
three  years  his  health  had  been  declining,  but  the  immediate  cause 
of  his  death  was  an  attack  of  cholera,  which  proved  fatal  on  the  6th 
of  August  in  the  present  year. 

Respected  and  beloved  by  a  wide  circle  of  friends  and  relatives, 
his  memory  will  long  be  cherished  with  affection  by  those  who  sur- 
vive, and  with  gratitude  by  the  votaries  of  those  sciences  which  hb 
labours  have  promoted  and  enriched. 

John  Constantine  Carpus,  who  died  in  the  beginning  of  the 
present  year,  at  tlie  advanced  age  of  eighty-two,  was,  during  a  long 
period  of  his  life,  a  distinguished  teacher  of  Anatomy  and  Surgery. 
His  family  had  originally  been  Spanish,  and  attached  to  the  Roman 
Catholic  Church.  He  himself  was  intended  for  the  priesthood,  and 
with  that  view  received  the  elements  of  his  education  at  the  Jesuits' 
College  at  Douay.  A  youthful  eagerness  to  see  the  world  prompted 
him,  at  the  age  of  eighteen,  to  traverse  the  continent  on  foot,  in 
various  directions,  remaining  much  in  France,  where  he  had  ample 
opportunities  of  observing  the  state  of  society  both  before  and  afVer 
the  Revolution,  and  of  being  an  eye-witness  of  many  of  the  memo- 
rable scenes  that  occurred  in  Paris  during  the  most  critical  epochs 
of  that  eventful  period.  To  the  early  impressions  thus  received,  may 
probably  be  traced  the  peculiar  bent  of  his  mind,  which  led  him,  in 
afler  life,  to  engage  largely  in  the  political  discussions  of  his  own 
country ;  and  also  his  keen  relish  for  travel,  and  especially  for  pe- 
destrian expeditions,  in  which,  on  bis  return  to  England,  he  often 
indulged ;  at  times  rambling  over  Wales,  or  the  Highlands  of 
Scotland ;  and  in  later  years,  accomplishing,  with  his  family,  exten- 
sive tours  through  various  parts  of  Europe. 

He  was  long  undicided  in  his  plans  of  life.  After  he  had  re- 
nounced the  priesthood,  he  looked  forward  to  succeed  in  the  business 
of  a  bookseller,  his  uncle,  Mr.  Lewis,  who  carried  on  that  trade  in 
Great  Russell  Street,  Covent  Garden.  He  subsequently  directed  his 
views  to  the  law,andwas  preparing  to  embark  in  this  new  career,  when 
he  was  suddenly  smitten  with  admiration  for  Shakespear,  and  resolved 
to  devote  himself  to  the  stage.  But  his'  passion  for  acting  having 
cooled,  he  finally  determined  to  adopt  the  profession  of  Surgery ; 
and  for  that  purpose  commenced  his  medical  studies  at  St.  George's 
Hospital,  in  which  institution  he  served  for  some  time  as  House- 
Surgeon.  He  afterwards  received  the  appointment  of  Staff-Surgeon 
to  the  York  Hospital  at  Chelsea,  where  he  remained  twelve  years ; 
at  the  end  of  which  period  he  retired  from  this  military  duty,  being 
apprehensive  of  being  ordered  on  foreign  service ;  and  was  imme- 
diatdy  elected,  in  conjunction  with  Mr.  Pearson,  Sui^geon  to  the 
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National  Vaccine  Institotion,  an  office  which  he  held  daring  the 
remainder  of  his  life. 

The  accidental  circumstance  of  his  being  requested  by  a  pupil 
of  the  York  Hospital  to  assist  him  in  acquiring  a  knowledge  of 
anatomy,  and  of  that  pupil  making  rapid  progress  under  his  tuition, 
B^ggeBttd  to  him  the  idea  of  setting  up  as  an  anatomical  lecturer. 
His  success  as  a  teacher  in  that  department  far  exceeded  his  most 
sanguine  expectations ;  and  his  original  mode,  and  impressive  style 
of  instruction,  soon  procured  him  overflowing  audiences.  Every 
year  he  ilelivered  three  courses  of  daily  lectures,  which  courses  suc- 
ceeded each  other  with  no  other  intermission  than  a  few  days  during 
the  sununer  season.  For  a  period  of  thirty-four  years  he  pursued 
this  laborious  career,  which,  as  may  easily  be  conceived,  afforded  him 
scarcely  any  leisure  for  literary  pursuits.  He  has,  however,  lefl 
behind  him  a  few  professional  works.  In  1801  he  published  a 
<* Description  of  the  Muscles  of  the  Human  Body;"  in  1803,  *' An 
Introduction  to  Electricity  and  Galvanism,  with  cases  showing  their 
effects  in  the  cure  of  Disease ;"  in  1816,  "  An  Account  of  two  suc- 
cessful operations  for  restoring  a  lost  Nose,**  &e^  and  in  1819,  *'  The 
History  of  the  High  Operation  for  the  Stone.*' 

Endowed  by  nature  with  a  robust  constitution,  his  life  would 
probably  have  been  prolonged  for  many  years,  had  he  not,  while  in 
travelling  with  his  family,  met  with  a  disastrous  accident,  which 
proved  immediately  fatal  to  two  of  his  servants.  The  severe  injuries 
he  received  on  that  occasion  gave  a  shock  to  his  constitution  from 
which  it  never  entirely  recovered,  and  on  the  30th  of  January  184f6, 
he  eventually  sunk  under  repeated  attacks  of  bronchitis.  In  private 
life  he  was  endeared  to  his  family  and  friends  by  the  strongest  ties  of 
affection,  and  he  was  eminently  gifted  with  the  happy  art  of  winning 
the  confidence  and  attachment  of  hb  pupils. 

We  have  to  lament  the  death  of  Henry  GallyKnioht,  Esq.,  whose 
high  cultivation  of  mind  and  fine  feeling  for  the  beauties  of  paint- 
ing, sculpture  and  architecture,  so  well  entitled  him  to  be  called  an 
accomplished  English  gentleman,  and  whose  valuable  architectural 
works  have  done  such  good  service  to  the  study  of  our  mediseval 
architecture.  He  was  educated  at  Eton  ;  thence  he  went  to  Trinity 
College,  Cambridge,  a  little  before  the  time  of  Byron *s  admission  at 
the  same  College.  Their  acquaintance  began  here,  and  was  renewed 
in  1810,  when  Mr.  Knight,  in  company  with  the  Hon.  Frederic  North 
and  Mr.  Fazakerly,  visited  the  most  interesting  provinces  of  the 
Turkish  empire.  The  observations  and  impressions  of  their  travels, 
be  clothed  in  the  form  of  Eastern  Tales,  under  the  titles  of  Ilderim, 
in  four  Cantos;  Phrosyne,  a  Grecian  tale;  and  Alarhtar,  an  Ara- 
bian tale.  They  do  not  appear  to  have  attracted  very  general  atten- 
tion at  the  time,  though  of  one,  which  Mr.  Murray  sent  in  manuscript 
to  Lord  Byron,  without  however  communicating  the  name  of  the 
author,  his  Lordship  decreed,  **  There  are  many  beautiful  passages 
in  the  tale  you  sent  me,  and  an  interesting  story.  It  must  have  been 
wptten  by  some  one  who  had  been  on  the  spot,  and  I  wbh  him,  and 
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he  deserves,  succefls.*'  SabsequeoUj  these  tales  passed  through  four 
editions. 

Mr.  Knight  many  years  afterwards  published  a  dramatic  poem 
entitled  "  Hannibal  in  Bithynia,"  conceived,  he  tells  us,  many  years 
before  at  Brusa.  Fortunately,  however,  its  author  soon  discovered 
that  towards  History  and  Architectural  Archaeology  was  his  true  vo- 
cation. In  1831,  he  landed  at  Dieppe,  and  then  began  his  tour  in 
Normandy,  having  engaged  as  his  companion  Mr.  Richard  Hussey, 
an  architect  by  profession,  that  he  might,  to  use  his  own  words, 
**  have  the  assistance  of  a  practised  eye  to  examine  the  construction 
of  the  buildings  and  a  practised  hand  to  delineate  their  outline." 
The  result  was  a  small  octavo  volume  with  plates,  called  '*  An  Ar- 
chitectural Tour  in  Normandy,*'  a  work  of  considerable  research  and 
great  nicety  of  observation,  and  so  highly  approved  in  France  as  to 
be  translated  into  the  French  language.  His  next  publication  was 
'*  The  Normans  in  Sicily,"  a  kind  of  historical  sequel  to  his  Archi- 
tectural Tour,  and,  like  it,  accomplished  with  an  architect  by  his  side, 
and  distinguished  by  diligent  endeavours  to  arrive  at  truth.  '*  Ec- 
clesiastical Architecture  of  Italy,  from  the  time  of  Constantine  to 
the  fifteenth  century,'*  followed ;  a  splendid  work  in  two  vols,  royal 
folio,  containing  eighty-one  litho-chromatic  plates  by  Mr.  Owen 
Jones,  and  prefaced  by  a  clever  introduction  from  Mr.  Knight*B  pen, 
and  probably  the  work  on  which  his  fame  will  rest  He  lived  to 
publish  no  other,  but  the  love  of  his  favourite  study  remained  with 
him  to  the  last ;  for  at  the  time  of  his  decease  he  was  busy  with  a 
new  work  on  architecture.  Mr.  Knight  was  elected  a  Fellow  of  the 
Royal  Society  in  IS^I ;  he  was  one  of  the  Commissioners  on  the  Fine 
Arts ;  and  represented  North  Nottinghamshire  in  Parliament  since 
1834.  He  expired  on  the  9th  of  February,  aged  fifty-nine^  at  his 
residence  in  Lower  Grosvenor  Street. 

.  In  the  death  of  Homgratus  Leigh  Thomas,  Esq.,  the  Royal 
Society,  as  well  as  the  Royal  College  of  Surgeons,  have  to  deplore 
the  lose  of  one  of  their  oldest  members. 

Mr.  Thomas  was  one  of  the  few  remaining  pupils  of  the  celebrated 
Mr.  John  Hunter,  from  whom  he  imbibed  habits  of  assiduity,  zeal 
and  industry,  which  characterized  him  through  a  long  and  arduous 
professional  career.  The  department  of  surgery  having  been  chosen 
as  his  profession,  he  became  early  associated  with  Mr.  Hunter  as 
his  dresser  at  St.  George*s  Hospital,  and  through  his  recommen- 
dation was  afterwards  appointed  assistant-surgeon  to  accompany 
Lord  Macartney  on  his  important  embassy  to  China  in  1792.  The 
voyage  was  replete  with  interest,  and  proved  most  creditable  to  the 
medical  staff*,  whose  services  were  highly  estimated,  not  only  by 
members  of  the  embassy  and  the  ship  s  company,  but  also  by  the 
troops  quartered  at  Chusan,  to  whom  at  a  critical  juncture  most  ac- 
tive assistance  had  been  rendered. 

On  the  return  of  the  embassy  to  this  country  an  expedition  was 
fitting  out  against  Holland,  and  Mr.  Thomas*s  tender  of  services  to 
aocompiny  the  army  was  accepted*    During  the  arduous  duties 
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which  attended  this  iiUfated  campaigQ»  many  of  the  wounded  fell 
into  the  hands  of  the  enemy  and  were  made  prisoners  of  war. 
Here  the  disinterested  magnanimity  of  the  young  volunteer  was 
exhibited  in  hb  request  to  be  allowed  to  remain  to  attend  upon  the 
sick  and  wounded.  This  laudable  determination  subjected  him  to 
exertions  and  labours  of  no  ordinary  kind,  his  services  not  only 
being  rendered  available,  in  the  most  active  sense,  to  his  own  coun- 
trymen, but  to  the  enemy  also.  Restored  to  his  own  country,  Mr. 
Thomas  became  associated  with  Mr.  Cruikshank  in  1799,  at  the 
School  of  Anatomy  in  Windmill-street,  where  he  gained  great  credit 
as  demonstrator.  About  this  time  he  had  the  honour  conferred 
upon  him  of  being  elected  a  Fellow  of  the  Royal  Society,  and  be- 
came a  contributor  to  its  Transactions* 

As  connected  with  the  Royal  College  of  Surgeons,  Mr.  Thomas  was 
admitted  into  the  Council,  and  for  many  years  was  one  of  the  Court 
of  Examiners,  an  office  which  he  retained  to  the  period  of  his  retiring 
from  practice.  In  this  situation  he  displayed  his  innate  kindness  of 
heart,  by  his  encouraging  method  of  examining,  which  tended  greatly 
to  dissipate  the  nervous  diffidence  of  those  presenting  themselves  be- 
fore this  searching  tribunal.  In  the  usual  routine,  Mr.  Thomas  served 
the  office  of  President,  and  delivered  the  Hunterian  Oration  on  the 
14th  February,  1827.  For  some  years  the  disease  of  stone  in  the 
bladder  had  proved  a  serious  interruption  to  Mr.  Thomas  s  comfort, 
and  at  the  age  of  sixty-five  became  so  intolerable  that  his  profes- 
sional friends  acceded  to  hb  suggestion  of  undergoing  the  then 
new  and  ingenious  method  of  crushing^  which  was  accomplished  in 
their  presence,  most  skilfully,  by  the  Baron  Heurtaloup,  and  with 
the  happiest  result ;  a  calculus,  of  very  considerable  size,  having 
been  pulverized  and  efiectually  removed  with  comparatively  little 
or  no  pain.  This  proved  instrumental  to  renewed  constitutional 
vigour  and  enjoyment  to  the  age  of  E^evenly-five,  when  suspicious 
indications  of  a  renewal  of  calculous  formation  created  alarm,  and 
determined  Mr.  Thomas  to  seek  repose  by  retiring  from  professional 
anxiety,  and  on  this  occasion  he  received  the  thanks  of  the  Council 
of  the  Royal  College  of  Surgeons  of  England  for  liis  long  and 
efficient  services. 

Mr.  Thomas's  retirement  enabled  him  to  enjoy  domestic  society, 
although  suffering  from  gradually  increasing  in^rinities,  which  led 
to  the  termination  of  his  valuable  life  at  the  age  of  seventy-seven. 

The  reflection  of  having  passed  an  active  life  in  a  profession  and 
in  a  position  wliich  allowed  of  administering  to  the  comforts  and  of 
meliorating  the  condition  of  suffering  humanity,  pro.ed,  in  the  in- 
stance before  us,  a  soothing  balm  to  the  departing  spirit. 

John  Thomson,  M.D.,  one  of  the  ablest  representatives  of  the 
last  generation  of  medical  men,  was  Professor  of  General  Pathology 
in  the  University  of  Edinburgh,  and  died  on  the  11  th  of  October  last, 
at  his  residence  in  tlie  vicinity  of  that  city,  at  the  advanced  age  of 
eighty-two  years. 

He  was  born  in  the  town  of  Paisley  in  Renfrewshire,  and  in  over- 
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coming  the  impediments  of  an  humble  station,  of  straitened  cir- 
cumstancesy  and  of  a  defective  education,  he  eariy  exhibited  those 
vigorous  intellectual  powers  which  were  afterwards  so  successfully  ex- 
erted in  the  acquirement  of  information  and  the  promotion  of  science. 
His  innate  love  of  knowledge  soon  became  apparent  by  the  strenuous 
application  of  his  mind,  in  succession,  to  various  important  objects 
of  scientific  interest  While  yet  a  youth,  and  during  the  short  in- 
tervals of  leisure,  stolen  from  the  servile  drudgery  of  a  medical  ap- 
prenticeship in  his  native  town,  he  devoted  himself  with  such  energy 
and  success  to  the  study  of  Botany,  as  ever  ailer  to  retain  a  lively 
interest  in  that  pursuit.  Having  completed  his  medical  education 
in  the  Universities  of  Glasgow  and  Edinburgh,  and  in  the  medical 
schools  of  London,  he  settled,  in  the  concluding  years  of  the  cen- 
tury, as  a  general  practitioner  in  Edinburgh.  He  there  delivered 
lectures  on  Chemistry,  and  published  a  translation  of  Fourcroy's 
Elements  of  that  science,  accompanied  with  valuable  notes. 

Being  appointed  one  of  the  Surgeons  of  the  Royal  Infirmary  in 
the  year  1800,  he  commenced  his  labours  as  a  Teacher  of  Surgery, 
and  on  the  institution,  at  his  recommendation,  of  a  Professorship  of 
Surgery  in  the  Royal  College  of  Surgeons,  he  was  appointed  to  that 
office.  It  was  on  his  representation  that  the  injurious  system  which 
then  prevailed,  of  changing  the  surgeons  at  short  intervals,  was  aban- 
doned, and  the  tenure  of  that  office  rendered  one  of  reasonable 
duration ;  and  that  the  delivery  of  Clinical  lectures  by  the  surgeons 
in  office,  of  all  modes  of  instruction  the  most  valuable,  was  com- 
menced. To  his  counsel  the  College  of  Surgeons  were  indebted  for 
the  foundation  of  a  Museum  of  Anatomy,  both  healthy  and  morbid, 
which,  enriched  as  it  has  since  been  by  many  valuable  collections, 
now  ranks  second  only  to  that  of  the  Royal  College  of  Surgeons  of 
England. 

For  a  period  of  sixteen  years  Mr.  Thomson  delivered  the  lectures 
on  Surgery  in  the  Hall  of  the  College  to  crowded  auditories  of 
students  and  practitioners.  In  the  year  1806  he  was  appointed  by 
the  crown  Professor  of  Military  Surgery  in  the  Universi^  of  Edin- 
burgh, a  chair  which  had  been  newly  created  by  the  government  of 
that  period. 

The  publication  on  which  his  pennanent  reputation  rests  bears 
tlie  title  of  '*  Lectures  on  Inflammation."  It  appeared  in  1813,  and 
was  in  effect  a  revival  and  masterly  exposition  of  the  views  and  doc- 
trines of  John  Hunter,  which,  partly  from  a  deficiency  of  perspi- 
cuity in  that  great  man's  style,  and  partly  from  the  small  degree  of 
attention  which  they  had  excited  among  the  profession,  had  never 
before  obtained  their  due  influence,  nor  had  their  truths  been  suffi- 
ciently recognised  and  established.  It  is  a  work  which  exhibits  the 
results  of  acute  discrimination,  unwearied  ardour,  persevering  re- 
search, and  a  clear  and  careful  method  of  argumentation.  It  has 
been  translated  into  many  foreign  European  languages,  and  speedily 
became  the  standard  authority  on  that  important  subject,  consti- 
tuting as  it  does  the  basis  of  all  Pathology. 

On  the  death  of  Dr.  Gr^ory  in  1821,  Dr.  Thomson  resigned  his 
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surgical  appointments,  and  having  formerly  graduated  at  King*8  Col- 
lege, Aberdeen,  now  joined  the  College  of  Physicians  and  practised 
as  consulting  physician,  commencing  at  the  same  time  a  course  of 
lectures  on  the  practice  of  physic.  This  may  be  regarded  as  the 
second  remarkable  period  of  his  professional  career.  The  novel  and 
distinguishing  feature  of  this  course  of  lectures  consisted  in  its  being 
founded  on  pathological  anatomy,  or  the  structural  changes  induced 
by  dutease  in  the  several  tissues  of  the  body,  as  auxiliary  to  the  an- 
cient system  of  pure  symptomatology.  To  accomplish  this  object 
in  the  most  effectual  manner,  Dr.  Thomson  had  recourse  to  the  aid 
of  the  draughtsman,  and  presented  to  the  eye  of  the  student  accurate 
coloured  delineations  of  morbid  appearances,  arranged  on  anatomico- 
physiological  principles,  and  accompanied  by  their  corresponding 
histories.  The  i*esult  of  this  spirited  enterprise,  prosecuted  both 
abroad  and  at  home  during  a  period  of  several  years,  and  at  a  very 
considerable  pecuniary  sacrifice,  has  been  a  splendid  collection  of 
anatomical  drawings,  surpassing  all  others  at  present  existing  in 
richness  and  extent. 

In  1 832,  a  Chair  of  General  Pathology  was  added  to  the  Univer- 
sity of  Edinburgh,  to  which  endowment  the  suggestions  and  the 
evidence  of  Dr.  Thomson  before  a  commission  appointed  by  Lord 
Liverpool's  government  in  1826,  materially  contributed.  The  ap- 
pointment of  first  professor  was  conferred  upon  himself;  but  the 
pressure  of  advanced  years  and  infirm  health  unfortunately  com- 
pelled his  retirement  after  he  had  held  it  for  four  years. 

At  various  times  Dr.  Thomson  visited  the  British  metropolis  and 
the  continent  of  Europe,  chiefly  for  the  purpose  of  personally  exajni- 
ning  their  pathological  collections ;  and  after  the  battle  of  Waterloo 
he  repaired  to  Brussels,  in  order  to  avail  himself  of  the  advantages 
which  were  afforded  on  that  occasion  of  examining  the  nature  and 
treatment  of  gun-shot  wounds  and  field  injuries.  The  result  of  his 
observations  he  shortly  afterwards  published  in  a  ^^  Report  of  the 
wounded  at  Waterloo." 

To  Dr.  Thomson's  spirit  of  independence,  not  less  than  to  his 
ardent  love  of  knowledge,  the  school  of  Edinburgh  is  specially  in- 
debted ;  for  in  addition  to  his  active  exertions  in  the  foundation  of 
Professorships,  of  a  museum  and  of  a  library,  and  the  establishment 
of  a  dispensary  for  visiting  the  poor  in  their  own  dwellings,  he  was 
ever  watchful  of  its  interests,  and  as  fearless  in  denouncing  usages 
which  he  considered  prejudicial  as  he  was  prompt  in  suggesting  and 
eaniest  in  promoting  beneficial  changes  and  reforms.  To  the  jea- 
lousies which  are  ever  engendered  by  merit,  and  by  attempts  at  re- 
form, and  to  the  opposition  he  encountered  from  the  magisterial 
authorities  of  the  city,  may  be  ascribed  his  failure  of  success  when 
a  candidate  for  the  vacant  chair  of  Dr.  Gregory,  although  lie  was 
supported  by  ovenvhelming  testimonials  of  superior  claims  from  the 
most  eminent  medical  men  throughout  Europe ;  and  the  same  cause, 
together  with  the  liberal  bias  of  his  political  views  and  opinions,  (for 
though  he  did  not  obtrude  he  never  sought  to  conceal  them)  will 
also  explain   the  anomaly,  that  although  no  professional  opinion 
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was  more  highly  esteemed  than  his,  yet  he  never  attained  to  ex- 
traordinary popularity  in  practice.  Some  of  the  prejudices  he  had  to 
contend  against  were  the  fruits  of  his  scrupulous  honesty,  of  the  sim- 
plicity of  his  mind  and  manners,  and  of  his  hostility  to  every  species 
of  professional  charlatanism  in  whatever  quarter  it  was  displayed. 
It  can  excite  no  suiprise  that  he  stood  high  in  the  estimation  of  his 
many  celebrated  contemporaries  of  the  Scottish  metropolis,  and  that 
he  should  have  enjoyed  a  cordial  and  continued  intimacy  with  such 
men  as  Stewart,  Allen  and  Mackintosh.  Associated  with  the  pro- 
jectors of  the  Edinburgh  Review,  he  was  a  contributor  to  some  of 
the  early  numbers,  of  articles  connected  with  medical  philosophy. 
In  other  researches  of  science  not  strictly  professional,  Dr.  Thomson 
evinced  an  erudition  of  greater  extent  and  profundity  than  could 
have  been  attained  by  any  individual  not  possessing  his  quickness 
of  apprehension  and  unquenchable  thirst  for  knowledge. 

The  profession  at  large  are  perhaps  scarcely  aware  of  the  extent 
of  their  obligations  to  Dr.  Thomson.  Some  however  yet  survive 
who  can  attest  the  peculiar  interest  he  inspired  in  his  pupils  by  his 
earnestness  as  a  teacher,  and  the  enthusiasm  they  imbibt*d  from  his 
precepts  and  cherished  by  his  example.  Unostentatious  in  his  search 
after  truth,  he  was  neither  so  frequent  or  voluminous  an  avowed 
contributor  to  the  common  stock,  as  many  men  of  much  inferior 
talent ;  but  he  was  continually  engaged  in  fostering  the  spirit  and 
directing  the  pursuits  of  others,  of  whom  some  have  largely  contri* 
buted,  in  their  riper  years,  to  extend  the  boundaries  of  medical  and 
surgical  knowledge. 

The  biography  of  Dr.  Cullen,  whose  character  he  held  in  high 
veneration,  occupied  the  years  of  his  retirement.  The  vigour  of  his 
faculties  remained  unimpaired  to  the  last,  and  he  contemplated  with 
calm  serenity  the  approaching  end  of  a  life  devoted  to  the  cultiva- 
tion and  improvement  of  the  profession  he  had  chosen,  and  of  which 
he  was  a  distinguished  ornament. 

Astronomy  has  sustained  a  heavy  loss,  in  the  last  year,  by  the 
death  of  Bbssel.  Frikorich  Wilhelm  Bessel  was  bom  at 
Minden,  on  the  22nd  of  July  ITS^.  His  father  held  a  civil  office 
under  the  Prussian  government,  with  the  title  of  Justizrath^  but 
his  means  were  narrow  and  his  family  numerous ;  and  at  the  age 
of  fifteen  the  future  astronomer  began  his  career  as  an  assistant 
or  apprentice  in  a  mercantile  house  in  Bremen.  Having  acquired 
a  taste  for  Astronomy  and  Mathematics,  he  assiduously  devoted  his 
leisure  time  to  the  study  of  those  sciences ;  and  his  progress  was 
such  that  he  soon  attracted  the  notice  and  obtained  the  friendship 
of  Dr.  Olbers,  then  in  the  zenith  of  his  fame.  His  first  published 
essay,  which  appeared  in  Zach*s  '  Monatliche  Correspondenz'  in 
IHOi,  was  a  reduction  of  the  observations  made  by  Harriot  and 
Torporley  of  the  comet  of  1607.  In  communicating  this  paper  to 
Zaoh,  Gibers  eulogised,  in  the  warmest  terms,  the  acquirements  and 
industry  of  his  young  friend,  and  expressed  his  regret  that  so  much 
talent  and  zeal>  and  such  powers  of  calculation,  should  not  have 
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been  acquired  for  the  exclusive  service  of  astronomy.  An  oppor^ 
tunity  was  soon  found  of  making  the  desired  acquisition ;  Bessel> 
in  I8O69  becoming  successor  to  Harding  in  the  oiiice  of  assistant 
to  Scbroeter,  in  the  Observatory  of  LilienthaL  In  this  congenial 
situation  he  rapidly  acquired  for  himself  a  great  reputation ;  and, 
indeed,  almost  from  the  first,  tooiL  his  place  as  one  of  the  best  astro- 
nomers of  Europe.  In  1810^  he  was  appointed  professor  of  astro- 
nomy in  Konigsberg;  a  post  which  he  occupied  during  the  re- 
mainder of  his  life,  and  over  which  his  genius  and  labours  have 
thrown  an  imperishable  lustre. 

The  Observatory  of  Konigsberg,  now  so  celebrated,  owes  not  only 
its  odebrity,  but  its  existence  to  Bessel.  The  building  was  begun 
in  1811  under  his  direction.  It  was  finished  in  1813 ;  and  the  first 
published  observations  are  dated  in  November  of  the  same  year. 
From  1815 the  obsenrations  have  been  published  regularly;  accom- 
panied  by  full  descriptions  of  the  different  instruments  successively 
employeOy  the  elements  of  reduction,  some  valuable  catalogues,  and 
all  the  information  necessary  to  inspire  complete  confidence  in  the 
results.  This  publication  has  exercised  a  powerful  influence  on  the 
progress  of  practical  astronomy. 

Bessel's  scientific  life  is  one  of  extraordinary  fertility,  and  it  is 
only  a  few  of  the  more  important  of  his  productions  which  can  even 
be  alluded  to  in  this  brief  notice.  His  principal  work,  the  '  Funda- 
menta  Astronomise,'  is  peculiarly  interesting  to  English  astronomers, 
from  the  circumstance  of  its  being  founded  on  observations  made  at 
the  Uoyal  Observatory  at  Greenwich.  Bradley's  observations,  as  is 
well  known,  were  taken  possession  of  by  his  representatives,  and 
presented  by  them  to  the  University  of  Oxford.  From  various 
causes,  their  publication  was  not  completed  until  1805,  forty-three 
years  allter  the  death  of  Bradley;  and  although  some  results  and 
some  imperfect  catalogues  had  been  deduced  from  them,  the  great 
mass  of  the  observations  still  renmined  in  a  state  in  which  they  were 
nearly  useless.  At  the  instigation  of  Gibers,  Bessel  undertook  the 
fjmiidable  task  of  reducing  the  whole  series.  Tlie  reduction  was 
comuieuced  in  the  autumn  of  1807,  and,  tliotigh  fre^jueutly  inter- 
rupted by  his  other  avocations  and  duties,  it  was  never  wholly  laid 
aside  till  its  completion  in  1818,  in  which  year  the  'Fundamenta* 
made  its  appearance.  Of  this  great  work  it  would  be  ditlicult  to 
speak  in  terms  of  too  high  praise.  Besides  elaborate  determina- 
tions of  all  the  principal  elements  of  the  reduction, — the  errois 
of  the  instruments,  the  height  of  the  pole,  refraction,  paiidlax, 
aberration,  precession,  proper  motion, — it  contains  a  catalogue  of 
the  mean  places  of  82^2  fixed  stars,  observed  between  17.>0  and 
1762  with  the  best  instruments  in  existence  at  that  time ;  and  re- 
duced to  the  epoch  of  1755  with  a  precision  and  accuracy  of  which 
there  was  no  previous  example.  It  now  furnishes  astronomei-s  with 
the  best  existing  means  of  determining  all  those  data  which  can 
only  be  deduced  from  a  comparison  of  observations  made  at  consi* 
derably  distant  intervals  of  time,  and  may  be  considered,  in  fact,  as 
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having  laid  the  foundations  of  the  principal  iniprovementa  which 
have  l)een  made  in  astronomy  since  the  date  of  its  publication. 

The  *  Tabulae  Regiomontanae,'  published  in  18dO»  may  be  re- 
gtrded  in  some  respects  as  a  supplement  to  the  '  Fundamenta.' 
This  collection  was  undertaken  with  a  view  to  facilitate  the  reduc- 
tion of  planetary  obsetTations,  past  and  future,  on  a  uniform  system ; 
and  it  contains  all  the  tables  necessary  for  that  purpose  as  well  as  for 
ordinary  star-reduction,  for  the  century  to  which  it  applies,  founded 
on  elements  derived  from  the  comparison  of  Bradley  s  with  Bessel's 
own  observations,  together  with  the  formulss  for  computation.  It 
is  in  daily  use  in  every  observatory,  and  has  led  to  the  general 
adoption  of  a  uniform  and  precise  system  of  astronomical  odcula- 
tlon  which  has  been  attended  with  signal  advantage  to  the  science. 

The  services  rendered  to  astronomy  by  Bessel  were  not  con- 
fined to  the  observatory  and  the  closet  In  the  course  of  a  series 
of  experiments,  undertaken  in  1826,  for  the  determination  of  the 
length  of  the  seconds*  pendulum,  he  detected  and  demonstrated 
the  existence  of  a  cause  of  error  in  the  usual  reduction  to  a  va- 
cuum, which,  though  it  had  long  before  been  clearly  pointed  out  by 
Du  Buat,  appears  to  have  been  entirely  overlooked  and  forgotten. 
This  consists  in  the  fact  that  every  oscillating  body  drags  along 
with  it  a  certain  portion  of  air,  or  of  the  fluid  in  which  it  moves, 
so  that  the  npecific  gravity  of  the  actually  moving  mass  is  different 
from  that  of  the  body  at  rest ;  and  as  the  quantity  of  draggtd  air 
depends  on  the  form  of  the  moving  body,  the  specific  gpravity  can- 
not be  determined  a  priori^  but  must  be  found  by  experiment  for 
each  particular  pendulum.  It  followed,  therefore,  that  the  results 
of  all  the  previous  pendulum  experiments  were  erroneous  to  the  ex- 
tent occasioned  by  the  neglect  of  this  circumstance.  Bessel's  method 
of  conducting  the  experiment  was  extremely  ingenious ;  and  it  may 
be  asserted  that  his  detennination  of  this  important  astronomical 
element — ^the  absolute  length  of  the  seconds'  pendulum — is  the  only 
one  yet  given  which  is  deserving  of  full  confidence.  The  details 
and  results  were  published  in  the  Berlin  Memoirs  in  1828. 

Another  very  important  result  of  the  indefatigable  activity  of 
Bessel,  is  the  ^Gradmessung  in  Ost-Preussen,'  published  in  1838. 
A  series  of  geodeticai  measurements,  comprehending  the  measure 
of  an  arc  of  the  meridian  of  the  Dorpat  Olxservatory,  had  been  exe- 
cuted by  Struve  and  Von  Tenner  in  Russia,  and  it  was  of  great  im- 
portance, in  reference  to  the  question  of  the  figure  of  the  earth,  to 
connect  them  with  those  of  the  west  and  south  of  Europe.  The 
operations  necessary  for  this  purpose  were  undertaken  by  the  Prus- 
sian government  in  1830,  and  executed  under  the  direction  of  Bes- 
sel>  who  seized  on  the  opportunity  of  measuring  an  arc  of  the  meri- 
dian of  his  Observatory.  In  consequence  of  the  novel  methods  em- 
ployed both  in  the  geodeticai  and  astronomical  parts  of  this  operation 
the  details  are  of  extreme  interest,  more  particularly  with  reference 
to  the  ingenious  apparatus  for  measuring  the  base  line,  the  mode  of 
observing  and  connecting  the  terrestrial  angles,  and  the  application 


of  a  method  of  computaiion  by  which  every  geometrical  rcLitioii  sui)- 
•itUng  among  the  anglea  o?er  the  whole  triangulated  aurfai^  in  ex- 
prened  bf  equations  of  oondidon,  and  the  resiilu»  with  their  pro- 
bable emn,  dedueed  by  the  method  of  least  squares.  The  *Gnul- 
messang*  nay  be  described  as  having  done  for  geodesy  what  the 
*  Fondunenta'  did  for  astronomy ;  boSi  works  exhibiting  the  appli- 
eatioo  of  the  best  and  surest  methods  of  deducing  results  from  ob- 
servations which  science  has  yet  placed  within  the  reach  of  the 
computer* 

Several  of  his  minor  papers  on  the  subject  of  geodesy,  published 
in  the  '  Astronomische  Nachrichten,*  are  of  great  interest  and  value. 
He  recomputed  the  French  triangulation  between  Montjouy  and 
Formentera  (No.4S8),  and  the  sector  observations  of  the  £ngiuih 
and  Indian  arcs  measured  by  Mudge  and  Lambton  (334,  336) ;  and 
from  the  whole  of  the  meridional  arcs  hitherto  measured  with  ad- 
missible precision,  deduced  elements  of  the  terrestrial  spheroid  which 
give  probably  the  nearest  approximation  which  has  yet  been  made 
to  the  true  form  and  magnitude  of  the  earth. 

In  connexion  with  the  measurement  of  the  pendulum  and  arc  of 
meridiany  he  also  undertook  a  comparison  of  the  standard  measures 
of  I^usiia;  determined  their  relation  to  the  unit  of  the  French 
meaaoies;  and  direoted  the  execution  of  a  new  standard  which  will 
probably  beeome  an  object  of  great  interest  in  some  future  age. 
The  details  of  these  delicate  and  difficult  comparisons  are  descrilMid 
by  him  in  an  interesting  work  published  by  order  of  the  Prussian 
government  in  1839. 

The  question  of  the  annual  parallax  of  the  fixed  stars, — a  vexed 
question  in  astronomy  since  the  days  of  Bradley, — has  of  late  years 
acquired  an  extraordinary  interest  through  the  labours  of  Struve, 
Henderson,  and  Bessel.  Having  previously  made  some  unsuccess- 
ful attempts,  Bessel  at  length  determined  to  attack  the  problem  in  a 
new  way,  and  to  subject  one  individual  star  to  a  scrutiny  which 
would  infallibly  decide  whether  any  appreciable  parallax  existed  in 
tliat  particular  case.  The  star  which  he  selected  was  61  Cygnh  a  binary 
system  whose  two  members  had  been  proved  to  be  physically  con- 
nected, and  which,  by  reason  of  the  very  considerable  di^ttance  be- 
tween the  component  bodies,  and  its  large  proper  motion,  afforded 
strong  presumptions  of  its  being  one  of  the  nearest  to  the  earth.  With 
the  splendid  heliometer  of  the  Konigsbcrg  Observator}*,  an  instru- 
ment peculiarly  adapted  for  such  a  purpose,  he  commenced  a  series 
of  micrometriod  measurements  of  the  distances  of  tlie  star  from  two 
others  in  its  vicinity,  which  were  continued  from  August  1837  to 
March  1840,  and  conducted  with  all  the  appliances  and  precautions 
for  attaining  extreme  accuracy  which  were  to  be  expected  from  the 
importance  of  the  inquiry  and  the  consummate  skill  of  the  observer. 
The  results  exhibited  a  perioilic  and  systematic  fluctuation  of  the 
places  of  the  double  star,  agreeing  exactly  in  its  law  and  period  with 
the  effects  of  parallax,  and  referable  to  no  other  known  cause.  The 
parallax  thus  indicated  was  indeed  an  e\tiviiirly  uiinuto  quantity, 
amounting  only  to  31-lOOths  of  a  .second;  but  n»  one  in  a  condition 
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to  appreciate  the  evidence  on  which  it  re»lt  will  doubt  the  possibili^ 
of  detecting  such  a  quantity  by  such  means ;  and  astronomen,  aecurd- 
ingly,  regard  the  conclusion  as  one  which,  if  not  absolutely  certaio» 
is  at  least  so  extremely  probable,  that  it  must  command  assent  until 
disproved  by  another  equally  good,  and  longer  continued,  series  of 
observations. 

The  fruits  of  the  extreme  precision  which  Bessel  so  greatly  coo- 
tributed  to  introduce  into  astronomical  observations  and  reductioDS, 
have  already  begun  to  make  their  appearance.  In  an  interesting 
disquisition  published  in  some  recent  numbers  of  the  *  Astronomische 
Nachrichten'  (514,  515,  516),  be  seems  to  have  established  the 
existence  of  a  very  remarkable  phenomenon  which  had  been  indi- 
cated, at  different  times,  by  Pond,  namely,  the  variability  of  the 
proper  motion  of  two  of  the  principal  stars,  Proctfon  and  StriuMm 
It  is  unnecessary  to  point  to  the  boundless  field  of  speculation  re- 
specting the  constitution  of  the  sidereal  heavens  which  such  a  dis- 
covery lays  open. 

The  annals  of  astronomy  afford  many  illustrious  examples  of  inde- 
fatigable industry  and  prolific  labour,  but  few  more  remarkable  than 
Bessel.  From  the  date  of  his  first  publication  in  18(H,  the  astrono- 
mical periodicals  of  Germany  teem  with  his  productions.  Zach's 
*  Monatliche  Correspondenz,' Lindenau's  <  Zeitschrift,'  Bode's  *Jahr- 
buch,'  the  '  Berlin  Ephemeris,'  the  *  Memoirs  of  the  Berlin  Acade- 
my,* and,  more  especially,  Schumachers  *  Astronomische  Nachrich- 
ten,' have  all  been  enriched  by  his  communications.  The  last-name«l 
journal,  indeed,  contains  upwards  of  180  bearing  his  signature,  em- 
bracing almost  every  subject  connected  with  the  science  and  prac- 
tice of  astronomy,  and  questions  of  every  order  of  difficulty.  Some 
of  his  papers  in  the  '  HerUn  Memoirs*  are  extremely  remarkable, 
not  only  by  reason  of  the  results  arrived  at,  but  as  showing  the  re- 
sources and  originality  of  the  author,  and  his  skill  in  the  highest 
departments  of  analysis  and  physical  astronomy.  Among  these  may 
be  mentioned,  in  particular,  his  researches  on  the  great  comet  of 
1807  (published  in  1810),  in  which  he  proposed  a  method,  which  is 
now  generally  followed,  of  determining  the  orbit  when  it  is  necessary 
to  take  the  perturbations  into  account ;  a  most  important  memoir  on 
the  precession  of  the  equinoxes  (1815);  another  on  the  planetary 
perturbations  (1824);  and  three  on  the  right  ascensions  of  Maske- 
lyne's  36  stars  (1818,  1819,  1825).  Among  his  later  productions 
are  two  quarto  volumes  of  *  Untersuchungen  *  (or  Astronomical  Re- 
searches), and  a  third  is  said  to  have  been  nearly  prepared  for  the 
press.  Many  other  titles  might  be  cited,  but  those  now  mentioned 
may  suffice  to  give  an  idea  of  the  wide  extent  over  which  he  ranged. 
Incleed  it  may  be  said  of  Bessel,  that  there  is  no  department  of  astro- 
nomy which  he  did  not  handle,  and  that  nothing  passed  through  his 
hands  without  receiving  extension  or  improvement  But,  perhaps, 
that  which  stands  out  as  most  remarkable  in  his  writings  is  his  pro- 
found knowledge  of  the  theory  of  instruments :  and  perhaps  also  the 
influence  of  his  example  in  teaching  observers  to  trust  Irss  to  the 
mechanical  perfectiuu  of  iubtrumcnts,  and  to  bciitow  more  pains  in 
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(letennining  their  errors  so  as  tc>  remove  them  by  numerical  correc- 
tions, have  contributed  as  much  to  the  advancement  of  astronomi- 
cal science  as  his  own  proper  labours  and  discoveries.  His  country- 
men adopted  his  methods  as  the  models  of  their  practice  ;  the  pre- 
sent state  of  German  astronomy  shows  with  how  much  advantage. 

Bessel  was  elected  a  Foreign  Member  of  this  Society  in  1825. 
He  died  at  Konigsberg  on  the  17th  of  March  1846»  after  a  long  and 
painful  illness  occasioned  by  an  internal  disease.  The  history  of 
bis  labours  will  occupy  a  large  and  prominent  place  in  the  history 
of  astronomy  during  the  first  half  of  the  present  century. 

The  Baron  db  Damoiseau  was  one  of  the  most  distinguished 
astronomers  of  the  age.  His  most  considerable  work  was  his  '*  M6- 
moire  sur  la  Th6orie  de  la  Lune/'  which  was  presented  to  the  In- 
stitute in  1821,  but  not  publbhed  before  IS^T*  when  it  appeared  in 
the  ^  Memoires  des  Savans  Etrangers.*'  The  methods  which  are  used 
in  this  important  memoir  are,  generally  speaking,  the  same  as  those 
adopted  by  Laplace :  the  moon's  true  longitude  being  assumed  as 
the  independent  variable,  and  the  final  equations  solved  by  the  me- 
thod of  indeterminate  coefficients ;  the  solutions  being  given  in  nu- 
merical and  not  in  literal  coefficients,  as  in  the  great  work  of  Plana 
on  the  same  subject.  The  approximations,  also,  are  carried  to  a 
greater  extent  than  in  the  "  M6canique  Celeste."  This  memoir  was 
followed  by  the  celebrated  "Tables  of  the  Moon,"  which  were  founded 
upon  it,  and  which  appeared  in  1824*  under  the  title  "  Tables  de  la 
Lune,  formee  sur  la  seule  Theorie  de  TAttraction  et  suivant  la  divi- 
sion da  cercle  en  400  d6gres."  They  form  the  first,  and  indeed  the 
only  expanded  tables  of  the  moon  which  are  founded  entirely  upon 
theory,  borrowing  nothing  whatever  from  observation  but  the  sim- 
ple elliptic  elements,  the  proportion  of  distances  of  the  sun  and  moon, 
and  the  masses.  All  preceding  tables,  such  as  Mayers,  Borg*s  and 
Barckhardt's,  had  derived  many  of  their  coefficients  empirically  from 
observation.  These  tables  are  the  basis  of  those  which  are  used  by 
the  present  Astronomer  Royal  in  the  great  lunar  reductions  which 
are  now  in  progress  under  his  superintendence. 

The  Baron  de  Damoiseau  was  also  the  author  of  "  Tables  of  the 
Satellites  of  Jupiter,"  and  of  many  other  works  and  memoirs  con- 
nected with  the  advancement  of  astronomical  science:  he  was  a  very 
profound  analyst,  a  most  laborious  and  faithful  calculator,  and  the 
author  of  the  most  important  advancements  which  the  lunar  theory 
received  in  the  period  which  intervened  between  the  appearance  of 
the  great  works  of  Laplace  and  Plana  to  which  1  have  before  re- 
ferred. 

Upon  the  motion  of  Sir  Robert  Harrj'  Inglis,  Bart.,  the  thanks  of 
the  Meeting  were  given  to  the  President  for  his  Address,  with  a  re- 
quest that  be  would  allow  it  to  be  printed. 

The  Statutes  relating  to  the  election  of  Council  and  Officers 
having  been  read  by  the  Secretary,  and  Major  Clerke  and  Robert 
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Hunter,  Esq.  Iiaving,  with  the  consent  of  the  Society,  been  nomi- 
nated Scrutators  to  assist  the  Secretaries  in  examining  the  lists,  the 
votes  of  the  Fellows  present  were  collected. 

Major  Gierke  reported  the  following  Gentlemen  as  being  duly 
elected  Officers  and  Council  for  the  ensuing  year,  viz.— 

President, — The  Marquis  of  Northampton* 

Treasurer. — George  Rennie,  Esq. 

^       .     .     /  Peter  Mark  Roget,  M.D. 
isecreianes.  ^  gamuel  Hunter  Christie,  Esq.,  M,A. 

Foreign  Secretary. — Lieut-Col.  Edward  Sabine,  R.A. 

Other  Members  of  the  CouneiL — William  Thomas  Brande,  Esq.; 
Samuel  Cooper,  Esq. ;  Charles  Daubeny,  M.D. ;  Sir  Henry  De  la 
Beche;  Edward  Forbes,  Esq.;  Thomas  Galloway,  Esq.,  M.A.;  Wil- 
liam Robert  Grove,  Em\.,  M.A.;  William  Hopkins,  Esq.,  M.A.;  Leo- 
nard Horner,  Esq.;  John  Ayrton  Paris,  M.D.;  George  Richardson 
Porter,  Esq.;  Rev.  Baden  Powell,  M.A.;  Sir  John  Richardson,  MJ>.; 
William  Henry  Smyth,  Capt.  R.N.;  Lieut-Col.  Sykes;  Charles 
Wheatstone,  Esq. 

The  thanks  of  the  Society  were  given  to  the  Scrutators  for  their 
trouble  in  examining  the  lists. 

The  following  is  a  statement  of  the  Receipts  and  Expenditure 
during  the  past  year : — 


Statement  of  the  Receipts  and  Payments  of  the  Royal  Society  between 

Nov.  29,  184-5,  and  Nov.  29,  1846. 

RECEIPTS. 

£      #.    d 
Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .   2076  11   1( 

Weekly  Contributions,  at  one  shilling   52     0     0 

Quarterly  Contributions  at  £1     1022     0     0 

1074     0    ( 

25  Admission  Fees 250     0     ( 

4  Compositions  for  Annual  Payments  at  £40 160     0     ( 

2  Compositions  for  Annual  Payments  at  £60 120     0     < 

One  year's  rent  of  estate  at  Mablethorpe :  due 

at  Michaelmas  1816   125     0     0 

Two  years'  Income  Tax 7     6     0 

117   14     { 

Carried  forward 3798     5  1  ( 
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£       9.   d. 

Brought  forward 3798    5  10 

One  year's  Fee  farm  rent  of  lands  in  Sussex : 

due  at  Michaelmas  1846 19     4     0 

One-fifth  of  the  dear  rent  of  an  estate  at  Lam- 
beth Hill,  from  the  Royal  College  of  Phy- 
siciansy  in  pursuance  of  Lady  Sadleir's  will : 
due  at  Midsummer  1846 3     0    0 

DiTidenda  on  Stock : — 

One  year's  dividend  on  £  1 4,000  Reduced  3  per 

cent.  Annuities 420     0     0 

Less  Income  Tax    12     5     0 

407  15     0 

One  year's  divi«leiid  on  £^000  3  per  cent. 

Consols 60    0     0 

Less  Income  Tax    115     0 

58     5     0 

Half  year's  dividend  on  £1000  3  per  cent 

Consols 15     0    0 

Less  Income  1  ax   0     8     9 

14  11     3 

One  year's  dividend  on  3459/.  U.  \d.  Consols, 

the  pixMluce  of  the  sale  of  the  premises 

in  Coleman-strcet 103  11     2 

Less  Income  Tax    3     0     4 

100  10  10 

One  vrttr's  dividend  on  £?00  Consols     ....        6     0     0 

Less  Income  Tax    0     3     6 

5   16     6 

Donation  Fund. 

One  year's  dividend  on  £48  tS  }A».7d 145     6     2 

Less  Income  Tax    4     4  10 

141      1     4 

Rumford  Fund. 
One  year's  dividend  un  24:)0/.  \Ut.  bd.  ConsoU     72  17     9 
Less  Income  Tax    2     1     9 

70  16     0 

FairchUd  Fund. 
One  year's  dividend  on  £100  New  South  Sea 

Annuities 3     0     0 

Sir  Clifton  JVintringKam  8  Bequest, 
One  year's  dividend  on  £VIQ0  Consols  ....      36     0     0 
Less  Income  Tax    1      1     0 

34  19     0 

Carried  forward 4657     4     9 
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£        8.    d. 

Brought  forward 4657     4     9 

Miscellaneous  Receipts : — 

Sale  of  Philosophical  Transactions,  Abstracts 
of  Papers,  and  Catalogues  of  the  Royal  So- 
ciety's Library    280     3     6 

Society  of  Antiquaries,  one-half  of  the  expense 

of  Carpet  in  Ante- Room    6     6     0 

Treasury,  one-half  of  the  expense  of  printing 
the  Magnelical  Observations,  Nus.  t  to  6 
inclusive,  in  the  Transactions 274     7     0 


Total  Receipts £5218     1     3 


PAYMENTS. 

^  £    s.    d, 

Fairchild  Lecture, — ^The  Rev  J.  J.  Ellis,  for  delivering  the 

Fairchild  Lecture  for  1846 3     0    0 

Baker ian  Lecture, — James  David  Forbes,  Esq.,  for  the  Bake- 

rian  Lecture  for  1846 4     0    0 

Books  purchased :  £    s.     d, 

Dulau  and  Co. :  for  Books 22     5     0 

Nutt :  for  ditto 2  11     6 

Taylor :  for  ditto 17   14     0 

Lovejoy :  for  ditto    6     0     9 

Stibbs :  for  ditto 3  11     0 

Bohn:  for  ditto    3  13     0 

55   15     3 

Salaries : — 

Dr.  Roget,  one  year,  as  Secretary    105     0     0 

S.  H.  Christie,  Esq.,  one  year,  as  Secretary. .    105     0     0 

Ditto  for  Index  to  Phil.  Trans-.   5     5     0 

Col.  Sabine,  one  year,  as  Foreign  Secretary. .      20     0     0 
Charles  R.  Weld,  Esq.,  one  year,  as  Assistant- 
Secretary  and  Librarian 250     0     0 

Mr.  White,  one  year,  as  Attendant 80     0     0 

G.  lioltzer,  one  year,  as  Porter 30     0     0 

Ditto,  for  extra  Porterage 10     0     0 

605     5     0 

Purchase  of  £1000 :  3  per  cent.  Consols    950     0    0 

Fire  Insurance,  on  the  Society's  Property 45     1     6 

Gratuity  to  Bank  Clerks  and  Postages    1     4     6 

Carried  forward 1 664     6     3 
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£      8,  d. 

Brought  forward 1 6G4     6    3 

Bills:— 

Taylor : 

Printing  the  Phil.  Trans.,  1B45,  (lart  9  . .    134     2     0 

Ditto,  184(),  part  1 43     6     0 

Ditto,  part « 102  10     6 

Ditto,  part  3 193  19     0 

Ditto,  Proceedings,  Nos.  61  — 64;  Circulars, 

Lists  of  Fellows,  Ballot-lists,  Statement 

of  Payments,  and  Minutes  of  Council; 

&c.  &c 89     5     G 

563     3     0 

Basire: 

Engraving  Plates  in  Transactions,  1845, 

part« 33     0     0 

Ditto,  1846,  part  S 256  16     0 

289  16     0 

Walker: 

Engraving   Plates  in  Transactions,  1H4I, 

part« 79     1     6 

Bowles  and  Gardiner : 

Paper  for  the  Phil.  Trans.,  1845,  |)art  v,     64  16     0 
and  1846,  parts  I,  '2  and  3 143  14     0 

208  10     0 

Gyde: 

Boarding  and  Sewing  800  F'arts  of  Phil. 

Trans.,  1845,  part  *i    27     5     0 

Ditto,  1846,  part  1 12  12     0 

Ditto,  1846,  part  U 12  12     0 

52     9     0 

Tuckett : 

Bookbinding 53     3     0 

Pouncey  and  Sons : 

ForSutionery    5   12     0 

Saunderson : 

For  Shipping  Expenses 10     0     7 

Norman: 

For  ditto     6   11     0 

Brecknell  and  Turner : 

Candles,  and  Lamp  Oil 17     5     0 

Arnold: 

For  Coals  .  .^ 23   16     0 

Ditto  (Porter's yearly  allowance)     4     4     0 

Shoolbred : 

For  Linen 4   12  10 

Sharpus : 

For  China •->     6     3 

Carried  forwaid 1 1>7   10     «  28:)7     .'i     P 
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£     9.     d,    £       8,    d. 

Brought  forward 127  10     8  2857     5    9 

Gwillim : 

Mats,  Brushes,  Fire-wood,  &c 8  17     0 

Snell: 

For  Furniture 7  13     0 

Cuhitt : 

For  repairs  and  relaying  Carpets,  &c 50  1 7     0 

Newman: 

Refilling  Water  Barometer 21     6     0 

216     3     8 

Taxes  and  Pariah  Rates  : 

Land  and  Assessed  Taxes 21   14     2 

Income  T^x   4  19     2 

26   13     4 

Law  Expenses : 

Mablethorpe  Tithe  Suit 37     7     1 

Donation  Fund : 

F.  Ronalds,  Esq.,  Instruments  for  the  Kew 

Observatory    50     0     0 

Dr.  Knorr,  repayment  of  money  advanced  for 

the  purchase  of  an  invariable  pendulum. .      50     0     0 

137     7     1 

Petty  Charges : 

Postage  and  Carria<;e 19  19  11 

Expenses  on  Foreign  Packets,  &c 9     Oil 

Stamps 1     9     6 

Charwoman*s  Wages 29  12  6 

Miscellaneous  expenses 34  15  5 

94  18     3 

Balance  in  the  hands  of  the  Treasurer 1885  13     2 


Total....  £5218     1     3 


GEORGE  RENNIE,  Treasurer. 

November  SOth,  1 846. 


Estates  and  Property  of  the  Royal  Society. 

Estate  at  Mablethorpe,  Lincolnshire  (5  5a.  2r.  2f.).     Rent  £125  per 
annum. 

Estate  at  Acton,  Middlesex  (33  acres).     Rent  £70  per  annum. 

Fee  farm  rent  in  Sussex,  £19  4s,  per  annum. 

One-fifth  of  the  clear  rent  of  an  estate  at  Lambeth  Hill,  from  the  College 
of  Physicians,  £3  per  annum. 

£14,000  Reduced  3  per  cent.  Annuities. 

£7852  1^.  Id,  Consolidated  Bank  Annuities. 
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Balances  in  hand,  now  belonging  to  the  teveral  trusts,  are  as  under : 

£       8.   d. 
Donation  Fund 404  19  11 

Rvm/ord  Fund 137  11     6 


following  table  shows  the  progress  and  present  state  of  the  Society 
ispect  to  the  number  of  Fellows : — 
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Annual  Contrilmtioni, 

1880 £363  4  0 

1831 286  0  0 

1832 255  6  0 

1833 283  7  6 

1834 318  18  6 

1835 346  12  6 

1836 495  0  0 

1837 531  0  0 

1838 699.  4  0 

1839 666  16  0 

1840 767  4  0 

1841 815  12  0 

1842 910  8  0 

1843 933  16  0 

1844 1025  16  0 

1845 1010  0  0 

1846 1074  0  0 
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November  19,  1846. 
Sir  W.  BURNETT,  M.D.,  in  the  Chair. 

**  On  the  Automatic  Registration  of  Magnetometers  and  other 
Meteorological  Instruments,  by  Photography."  By  Charles  Brooke, 
M.B.,  F.R.C.S.E.  Communicated  by  G.  B.  Airy,  Esq^  F.R.S., 
Astronomer  Royal. 

The  author  enters  into  fuller  details  than  he  had  done  in  his 
former  communication  to  the  Society,  which  was  read  on  the  18th 
of  June,  respecting  the  construction  of  the  instrument,  the  prepa- 
ration of  the  highly  sensitive  photographic  paper  employed  in  the 
process,  and  the  minute  adjustments  necessary  for  ensuring  accuracy 
in  registering  the  results. 

In  a  supplement  to  the  above  paper,  the  author  describes  the 
methods  he  has  contrived  for  obtaining  a  similar  automatic  registra- 
tion of  the  heights  of  the  barometer  and  thermometer,  by  suitable 
additions  to  the  same  apparatus  which  registers  the  magnetic  varia- 
tions. 


November  26,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

W.  R.  Grove,  Esq.,  M.A.,  F.R.S.,  delivered  the  Bakerian  Lecture 
— "  On  certain  Phenomena  of  Voltaic  Ignition,  and  on  the  Decompo- 
sition of  Water  into  its  constituent  Gases  by  heat." 

The  author  refers  to  an  eudiometer,  an  account  of  which  was 
published  by  him  in  the  *  Philosophical  Magazine'  for  1840,  formed 
of  a  glass  tube,  into  the  closed  extremity  of  which  a  loop  of  plati- 
num wire  was  sealed.  The  gases  to  be  analysed  were  mixed  in  this 
tube  with  a  given  volume  of  oxygen  and  hydrogen,  and  detonated 
or  slowly  combined  by  the  voltaic  ignition  of  the  platinum  wire. 
He  was  thence  led  to  try  a  further  set  of  experiments  on  the  analysis, 
by  this  instrument,  of  such  gases  and  vapours  as  are  decomposable 
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by  heat ;  the  process  being  capable  of  much  greater  exactness  than 
the  received  one  of  passing  them  through  ignited  tubes.  The  re- 
sults of  the  analyses  of  several  gases  by  this  means  are  given  in  the 
paper.  When  carbonic  acid  and  hydrogen  are  mixed  in  equal 
volumes  r^nd  exposed  to  the  ignited  wire,  the  hydrogen  abstracts 
oxygen  from  the  carbonic  acid,  and  leaves  carbonic  oxide.  Con- 
versely, when  carbonic  oxide  is  exposed  over  water  to  the  ignited 
wire,  it  abstracts  oxygen  from  the  aqueous  vapour,  and  forms  car- 
bonic acid. 

It  thus  appeared,  that  provided  there  were  bodies  present  capable 
of  absorbing  by  afRnity  the  elements  of  water,  ignited  platinum 
would  either  compose  or  decompose  water.  The  author  was  thence 
led  to  hope  that  he  might  by  ignited  platinum  decompose  water  into 
its  constituents,  without  absorption  by  other  bodies,  and  thus  pro- 
duce converse  effects  to  those  already  known.  In  this  he  ultimately 
succeeded  by  various  methods,  in  some  of  which  the  ignition  was 
produced  by  electrical  means;  in  others  by  ordinary  calorific  pro- 
cesses, such  as  the  oxyhydrogen  blowpipe,  &c. 

A  platinum  wire  is  ignited  at  the  closed  extremity  of  a  species  of 
tube  retort,  full  of  pure  water,  and  having  a  narrowed  neck  close 
above  the  wire ;  as  soon  as  the  wire  becomes  incandescent,  it  forms 
around  itself  an  atmosphere  of  vapour  which  it  immediately  decom- 
poses ;  a  natural  valve  being  formed  by  the  conflict  of  ascending 
gas  and  descending  water,  the  bubbles  of  mixed  gas  are  cut  off  by 
an  intermittent  action,  and  thus,  as  their  recombination  is  prevented, 
a  volume  of  gas  collects  in  the  bend  of  the  tube  and  is  ultimately 
expelled  at  its  orifice.  If,  again,  a  button  of  platinum  be  fully  ignited 
by  the  oxyhydrogen  blowpipe,  and  plunged  into  water  previously 
heated  to  nearly  its  boiling-point,  bubbles  of  mixed  gas  ascend  and 
may  be  collected  by  an  inverted  tube.  The  electrical  spark  is  shown 
to  be  capable  of  decomposing  aqueous  vapour,  and  various  other 
modes  of  producing  the  same  results  are  given. 

Some  theoretical  views  are  then  advanced  as  to  the  spheroidal 
state  which  appeara  to  the  author  to  be  intermediate  between  that 
of  ebullition  and  decomposition ;  as  to  the  probable  non-existence 
of  water  or  steam  in  tlie  interior  of  the  earth,  and  as  to  the  antago- 
nism between  physical  repulsion  and  chemical  affinity. 

In  a  supplementary  paper,  the  author  considers  how  far  catalysis 
affects  the  phenomenon,  and  regards  the  decomposition  thus  pro- 
duced as  presenting  a  parallel  effect  produced  by  the  force  of  heat, 
to  that  known  to  be  produced  by  electricity ;  he  considers  it  expla- 
natory of  the  decomposition  of  water  by  the  electrical  spark  as  in 
the  experiments  of  Pearson  and  Wollaston.  Some  further  expe- 
riments are  given,  in  which  iridium  and  osmium  and  silica  are  sub- 
stituted for  platinum;  and  also  some  experiments  on  the  liquids 
bromine  and  chloride  of  iodine,  both  of  which  yield  pure  oxygen 
when  exposed  to  the  ignited  wire  in  Mr.  Grove's  apparatus.  These 
last  experiments  cannot  however  be  long  continued  in  consequence 
of  these  liquids  ultimately  attacking  both  the  glass  and  the  platinum. 
In  conclusion,  the  author  calls  attention  to  the  general  evolution  of 
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permanent  gBs  from  all  liqaids,  except  the  metals,  when  exposed  to 
intense  heaU 


December  17,  1846. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

'*  Researches  on  Physical  Geology." — Part  I.  The  Figure  and 
Primitiye  Formation  of  the  Earth.  By  Henry  Hennessy,  Esq. 
Communicated  by  Major  North  Ludlow  Beamish,  K.H.,  F.K.S. 

The  author's  investigations  of  the  figure  of  the  earth  proceed  on 
the  hypothesis  of  its  having  originally  been  a  heterogeneous  fluid 
mass,  possessing  only  such  general  properties  as  those  which  have 
been  establbhed  for  fluids ;  and  independently  of  the  supposition, 
with  which  the  theory  has  generally  been  complicated,  that  the  vo- 
lume of  the  entire  mass,  and  the  law  of  the  density  of  the  fluid,  have 
suffered  no  change  in  consequence  of  the  solidiflcation  of  a  part  of 
that  fluid.  Assuming  the  figure  of  the  mass  to  be  an  ellipsoid  of 
revolution,  the  author  obtains  general  analytical  expressions  for  its 
ellipticity,  and  for  the  variation  oF  gravity  at  its  surface.  He  gives 
a  general  sketch  of  the  consequences  that  may  result  from  the  im- 
proved hypothesis  of  the  primitive  flgure  of  the  earth,  to  physical 
geology,  that  is,  to  the  changes  occurring  upon  the  external  crust  of 
the  earth  during  the  process  of  its  solidification,  resulting  both  from 
calorific  and  chemical  changes  taking  place  among  its  different  parts, 
and  giving  rise  to  a  process  of  circulation  throughout  the  fluid  por- 
tions of  the  mass. 

The  present  memoir  is  only  the  first  of  a  series  which  the  author 
announces  it  is  his  intention  to  communicate  to  the  Society  on  the 
same  subject 

January  7,  1847. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Sir  George  Back,  Capt  R.N.,  was  elected  into  the  Society. 

The  following  paper  was  read : — 

"  Quelques  Recherches  surl'Arc  Voltaique;  et  sur  I'influence  qu'ex- 
erce  le  Magnetisme,  soit  sur  cet  Arc,  soit  sur  les  Corps  qui  trans- 
mettent  les  Courants  Electriques  Discontinus.'*  By  M.  Auguste 
De  la  Rive,  Foreign  Member  of  the  Royal  Society,  Professor  in  the 
Academy  of  Geneva,  Corresponding  Member  of  the  Academy  of 
Sciences  of  Paris,  &c. 

In  the  first  section  of  this  memoir  the  author  gives  a  detailed  de- 
scription of  the  phenomena  exhibited  by  the  luminous  voltaic  arc 
produced  either  in  a  vacuum  or  in  atmospheric  air,  or  in  hydrogen 
gas,  by  employing  electrodes  of  different  kinds  of  conducting  sub* 
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staoces,  in  the  torn  either  of  pointi  or  of  plates.  He  examinee  mi- 
Dutely  the  transfer  of  particles  which  takes  place  from  one  pole  to 
the  other  under  these  various  circumstances,  and  the  differences 
which  occur  when  the  currents  are  reversed.  He  observed  that 
when  a  positive  metallic  point  is  presented  to  a  negative  plate,  par- 
ticles of  the  former  are  transported  by  the  voltaic  arc,  and  deposited 
on  the  latter,  forming  a  ring  of  a  regular  form,  having  as  its  centre 
the  projection  of  the  point  on  the  plate.  This  happens  in  atmo- 
spheric air  whether  highly  rarified  or  of  the  ordinaiy  density,  but 
not  in  hydrogen  gas.  This  deposit  consists  always  of  oxidized  par* 
tides  of  the  positive  metal  which  forms  the  pointed  electrode.  In 
the  case  of  platinum,  the  circular  spot  is  of  a  blue  colour,  and  pre- 
sents the  appearance  of  the  coloured  rings  of  NobilL  This  effect 
the  author  is  disposed  to  ascribe  to  the  action  of  the  oxygen  brought 
by  the  voltaic  current  into  that  particular  condition  which  Schoen- 
bein  first  described  under  the  name  of  Ozone,  While  this  deposit 
is  taking  place,  a  vivid  blue  light  is  emitted. 

In  the  second  section  the  author  investigates  the  action  exerted  by 
a  powerful  electro-magnet  on  the  voltaic  arc.  He  describes  the  re* 
markable  modifications  which  the  length,  the  form,  and  even  the 
nature  of  the  arc  undergoes  when  the  electro-magnet  is  brought  ex- 
tremely near  to  it,  and  the  magnetization  of  the  electrodes  them- 
selves, when  they  are  susceptible  of  that  affection  by  their  approxi- 
mation to  the  electro-magnet.  He  notices  the  singular  phenomenon 
of  a  peculiar  sound  emitted  by  the  luminous  arc,  when  subjected  to 
this  magnetic  influence ;  a  sound  which  varies  both  in  its  nature  and 
its  intensity  according  to  the  nature,  the  form  and  the  temperature 
of  the  electrodes,  consisting  sometimes  of  a  shrill  whistle,  and  at 
other  times  of  a  series  of  slight  detonations. 

The  third  section  is  devoted  to  the  investigation  of  a  remarkable 
phenomenon  presented  by  all  the  conducting  bodies  while  transmit- 
ting discontinuous  electric  currents,  under  the  influence  of  a  power- 
ful electro-magnet ;  namely,  the  emission  of  a  sound  resembling  that 
of  the  revolving  toothed-wheel  in  Savart*s  experiments.  This  sound 
is  distinctly  heard,  and  is  peculiarly  loud  with  prismatic  bars  of  lead, 
bismuth,  tin,  &c,  about  three-quarters  of  an  inch  square  and  a  foot 
and  a  half  long,  whether  placed  in  the  direction  of  a  line  joining  the 
poles  of  an  electro-magnet,  or  in  a  direction  at  right  angles  to  such 
line :  it  was  weakened  only  by  increasing  the  distance  between  the 
poles  and  the  bar.  llie  intensity  of  the  sound  appeared  to  depend 
much  less  on  the  nature  of  the  substance  which  was  subjected  to 
this  action,  than  on  its  form,  its  volume,  and  its  mass.-  All  conduct- 
ing bodies,  whatever  may  be  their  nature,  or  state  of  aggregation, 
are  capable  of  yielding  these  sounds.  They  are  produced  by  char- 
coal of  all  kinds  and  shape.  Mercury  contained  in  a  cylmdricai 
glass  tube,  of  similar  dimensions  with  the  metallic  bars,  emits  a 
sound  of  great  intensity ;  and  a  still  louder  sound  arises  from  a  wire 
coiled  as  a  helix  around  a  cylinder  of  wood,  and  also  by  tubes  formed 
of  different  metals.  Similar  phenomena  are  also  observable  by  the 
action  of  a  helical  coil  substituted  for  the  electro-magnet 
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On  the  whole,  the  author  arrives  at  the  conclusion  that  the  phc« 
nomena  noticed  in  this  paper  are  altogether  molecular,  and  that  they 
cstablbh  the  following  principles :  first,  that  the  passage  of  the  elec- 
tric current  modifies,  even  in  solid  bodies,  the  arrangement  of  the 
particles ;  and  secondly,  that  the  action  of  magnetism,  in  like  man- 
ner, produces  an  analogous  modification  in  the  molecular  constitu- 
tion of  all  bodies.  This  has  already  been  demonstrated  by  Faraday 
in  the  case  of  transparent  bodies,  in  its  efiects  on  polarized  light ; 
and  is  now  extended  by  M.  De  la  Rive  to  opaque  conducting  bodies, 
by  employing,  instead  of  polarized  light,  a  discontinuous  electric 
current 

"  On  the  Ganglia  and  Nerves  of  the  Virgin  Uterus."  By  Robert 
Lee,  M.D.,  F.R.S^  ^c. 

Ilie  author  states  that  his  recent  dissections  have  enabled  him  to 
verify  the  descriptions  he  gave  of  the  ganglia  and  nerves  of  the 
uterus  in  his  papers  already  published  in  the  Philosophical  Trans- 
actions, and  also  to  detect  the  existence  of  ganglia  situated  in  the 
muscular  coat  of  the  uterus,  and  of  plexuses  of  nerves  accompanying 
all  the  blood-vessels  and  absorbents  ramifying  in  its  walls,  between 
the  peritoneum  and  lining  membrane.  By  examining  the  hearts  of 
a  foetus,  of  a  child  of  six  yeara  of  age,  of  an  adult  in  the  sound  state, 
a  human  heart  greatly  hypertrophied,  and  the  heart  of  an  ox,  he 
found  that  there  exists  a  striking  analogy  between  the  ganglia  and 
nerves  of  the  uterus  and  those  of  the  heart.  He  ascertained  by 
microscopic  observation  that  the  muscular  and  vascular  structures 
of  the  auricles  and  ^ventricles  are  endowed  with  numerous  ganglia 
and  plexuses  of  nerves,  which,  as  far  as  lie  knows,  have  not  yet  been 
described,  and  which  enlarge  simultaneously  with  the  natural  growth 
of  the  heart,  and  also  continue  to  enlarge  during  its  morbid  condi- 
tions of  hypertrophy.  The  author  also  finds  that  the  size  of  the 
ganglia  and  nerves  of  the  left  auricle  and  ventricle,  in  the  normal 
state,  is  more  than  double  that  of  the  corresponding  parts  on  the 
right  side.  A  description  is  then  given  of  two  elaborate  drawings 
which  accompany  the  paper. 

"  On  a  new  and  practical  form  of  Voltaic  Battery  of  the  highest 
powers,  in  which  Potassium  forms  the  positive  element"  By  John 
Goodman,  Esq.  Communicated  by  S.  Hunter  Christie,  Esq.,  A.M., 
Sec.  R.S. 

The  author  succeeded  in  constructing  a  voltaic  arrangement  of 
some  power  by  fixing  a  piece  of  potassium  to  the  end  of  a  copper 
wire,  placed  in  a  tube  containing  naphtha,  and  bringing  it  in  con- 
tact with  a  small  quantity  of  mercury,  held  by  a  layer  of  bladder 
closing  the  lower  end  of  the  tube,  which  was  itself  immersed  in 
acidulated  water  immediately  over  a  piece  of  platinum,  and  then 
completing  the  circuit  by  establishing  a  metallic  contact  between 
the  copper  wire  and  the  platinum.  This  battery  acted  with  energy 
on  the  galvanometer,  and  effected  the  decomposition  of  water.  A 
series  of  twelve  pairs  of  similar  plates  exhibited  a  sensible  attraction 
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of  a  slip  of  gold  leaf.  Thiis  it  appears  that  the  subttanoe  whid 
possesses  the  highest  chemical  affinity  manifests  idso  the  greatei 
power  of  electrieal  tension. 


January  21,  1847. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Cbah 
Henry  Dyke  Acland,  M.D.  was  elected  a  Fellow  of  the  Soci^. 

**  On  Photographic  Self-regbtering  Meteorological  and  Magneti 
cal  Instruments."     By  Francis  Ronalds,  Esq.,  F.R.S.,  &c. 

The  apparatus  employed  by  the  author  at  the  Kew  Obeervatorjf 
and  which  he  terms  the  Photo-Electrograph,  is  described  by  hin 
in  the  following  words : — <*  A  rectangular  box,  about  sixteen  incbe 
long  and  three  square,  constitutes  the  part  usually  called  the  body  o 
a  kind  of  lucernal  microscope.  A  voltaic  electrometer  (properl; 
insulated,  and  in  communication  with  an  atmospheric  conductor)  i 
suspended  within  the  microscope,  through  an  aperture  in  the  uppei 
side,  and  near  to  the  obfect  end.  That  end  itself  is  closed  by  a  plant 
of  glass,  when  daylight  is  used,  and  by  condensing  lenses,  when  i 
common  Argand  lamp  is  employed.  In  either  case  an  abundano 
of  light  is  thrown  into  the  microscope.  Between  the  electromete 
and  the  ether,  or  eye-end  of  the  microscope,  fine  aehromatic  lense 
are  placed,  which  have  the  double  effect  of  condensing  the  ligh 
upon  a  little  screen,  situated  at  that  eye-end,  and  of  projecting  i 
strong  image  of  the  electrometer,  in  deep  otcurOf  upon  it.  Througl 
the  screen  a  very  narrow  slit,  of  proper  curvature,  is  cut  (the  chon 
of  the  arc  being  in  a  horizontal  position),  and  it  is  fitted  into  thi 
back  of  a  case,  about  two-and-a-half  f^et  long,  which  case  is  fixec 
to  the  eye-end  of  the  microscope,  at  right  angles  with  its  axis,  anc 
vertically.  Within  the  case  is  suspended  a  frame,  provided  with  i 
rabbet,  into  which  two  plates  of  pure  thin  glass  can  be  dropped,  am 
brought  into  close  contact  by  means  of  six  little  bolts  and  nuti 
This  frame  can  be  removed  at  pleasure  from  a  line,  by  which  it  i 
suspended,  and  the  line,  after  passing  through  a  small  apertun 
(stopped  with  grease)  cut  through  the  upper  end  of  the  long  case 
is  attached  to  a  pulley  (about  four  inches  in  diameter),  fixed,  wit! 
capacity  of  adjustment,  on  the  hour  arbor  of  a  good  clock.  Lastly 
counterpoises,  rollers,  springs,  and  a  straight  ruler  are  employed  fo 
ensuring  accurate  rectilineid  sliding  of  the  frame,  when  the  clock  i 
set  in  motion. 

**  A  piece  of  properly  prepared  photographic  paper  is  now  placet 
between  the  two  plates  of  glass  in  the  moveable  frame ;  the  fram( 
is  removed  (in  a  box  made  purposely  for  excluding  light),  and  i 
suspended  in  the  long  case ;  this  is  closed,  so  as  to  prevent  the  possi 
bility  of  extraneous  light  entering  with  it ;  the  clock  is  started,  an< 
the  time  of  starting  is  noted.. 


668 

'*  All  that  part  of  the  paper  which  is  made  to  pass  over  the  slit  in 
the  screeD,  by  the  motion  of  the  clock,  becomes  now  therefore  suc- 
cessively exposed  to  a  strong  light,  and  is  consequently  brought  into 
a  state  which  fits  it  to  receive  a  dark  colour  on  being  again  washed 
with  the  usual  solution,  excepting  those  small  portions  upon  which 
dark  images  of  the  lower  parts  of  the  pendulums  of  the  electrometer 
are  projected  through  the  slit.  These  small  portions  of  course  re- 
tain the  light  colour  of  the  paper ;  and  from  the  long  curved  lines 
or  bands,  whose  distances  form  each  other,  at  any  given  part  of  the 
photograph,  i.  e.  at  any  given  time  indicate  the  electric  tension  of 
the  atmosphere  at  that  time. 

'*  By  certain  additions  to  the  instrument  above  described,  the  kind 
as  well  as  the  tension  of  electrical  charge  is  capable  of  being  re- 
gistered ;  and  by  the  employment  also  of  a  horizontal  thermometer, 
&e^  it  is  adapted  to  the  purposes  of  a  Thermography  as  well  as 
Phoifhbarameirograph  and  Magnetography 


January  28,  1847. 
LEONARD  HORNER,  Esq.,  Vice-President,  in  the  Chair. 

•*  On  the  Lunar  Atmospheric  Tide  at  St.  Helena.*'  By  Lieut.- 
Colonel  Edward  Sabine,  R.A.,  For.  Sec.  U.S.  • 

The  results  of  the  ol»ervations  made  by  Captain  Lefroy,  of  the 
Royal  Artillery,  Director  of  the  Magnetical  and  Meteorological  Ob- 
servatory at  St.  Helena,  are  here  given ;  from  which  it  appears,  on 
the  examination  of  the  barometrical  changes  during  seventeen  months, 
that  a  maximum  of  pressure  corresponds  to  the  moon's  passage  over 
both  the  inferior  and  superior  meridians,  being  slightly  greater  in 
the  latter  case,  and  that  a  minimum  corresponds  nearly  to  the  rising 
and  setting,  or  to  six  hours  before  and  after  the  former  periods.  The 
average  atmospheric  pressures  are  28*2714  inches  in  the  first  case, 
and  28-2675  in  the  last;  the  difference  being  00039  inch.  The 
height  of  the  cistern  of  the  barometer  above  the  sea  is  1 764  feet ; 
and  the  latitude  of  the  Observatory  15°  57'  S.  These  results  were 
still  further  confinned  by  those  of  a  series  of  observations  during 
two  years.  These  observations  also  establish  the  conclusion  that 
the  moon  exerts  a  greater  influence  on  the  amount  ot*  atmospheric 
pressure  at  the  periods  of  her  perigee  than  at  those  of  her  apogee. 


February  11,  1847. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

The  following  paper  was  read : — 

''  On  the  Amount  of  the  Radiation  of  Heat,  at  night,  from  the 
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Eartli,  and  from  variou8  Hodios  placed  on,  or  near  the  surface  of 
the  Earth.'*  By  James  (ilaisher,  Esq.  Communicated  by  G.  B. 
A  ins  Esq.,  F.U.S.,  Astronomer  Hoyal,  &c, 

The  author  enters  into  a  very  detailed  description  of  the  construc- 
tion of  the  thermometers  he  employed  in  the.^  observations,  and 
the  precautions  he  took  to  ensure  their  accuracy ;  and  gives  tabular 
reconis  of  an  extensive  series  of  observations,  amounting  to  a  num- 
ber eonsiilerably  above  ten  thousand,  with  thermometers  placed  on 
nearly  a  iiundred  different  substances,  exposed  to  the  open  air,  under 
different  circumstnnees,  and  in  various  states  of  the  sky,  at  the  Uoyal 
Observatory  at  Greenwich. 


February  18,  IS*?. 
The  AfARQUlS  OF  NORTHAMPTON,  President,  in  the  Chair. 
Edward  John  Uudge,  Esq.,  was  elected  a  Fellow  of  the  Society. 

*'  On  the  Diurnal  Variation  of  the  Magnetic  Declination  of  St. 
Helena."     By  Lieut.-Colon&l  Edward  Sabine,  K.A.,  For.  Sec  R.S. 

It  has  long  been  known  that  the  diurnal  variation  of  the  magnetic 
needle  is  in  an  opposite  direction  in  the  southern,  to  what  it  is  in 
the  northern  hemisphere;  and  it  was  therefore  proposed  as  a  pro- 
Mem  by  Arago,  Humboldt  and  others,  to  determine  whether  there 
i^xists  any  intermediate  line  of  stations  on  tlie  earth  where  those 
diurnal  variations  disappear.  The  results  recorded  in  the  present 
])nper  are  founded  on  observations  made  at  St.  Helena  during  the 
tiv(!  eonsecutive  years,  from  1841  to  184-5  inclusive;  and  also  on 
similar  observations  made  at  Singapore,  in  the  years  1841  and  1842; 
and  show  that  at  these  stations,  which  are  intermediate  between  the 
northern  and  southern  magnetic  hemispheres,  the  diurnal  variations 
.siill  take  place ;  but  those  peculiar  to  each  hemisphere  prevail  at 
opposite  seasons  of  the  year,  apparently  in  accordance  with  the 
position  of  the  sun  with  relation  to  the  earth*s  equator. 


February  25,  1847. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

The  Earl  of  Hardwicke  was  elected  a  Fellow  of  the  Society. 
Jt'?v.  J.  O.  W.  Haweis,  M.A.,  was  put  to  the  ballot,  but  not 
elected. 

"  On  eertain  Properties  of  Prime  Numbers."  By  the  Right 
Hon.  Sir  Frederick  Pollock,  M.A.,  F.R.S.,  Lord  Chief  Baron  of 
the  Exchequer,  &c. 
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February  11.  1847. 

A  Special  General  Meeting  of  the  Society  was  held  this  day  at 
2  o'clock,  P.M.,  in  accordance  with  the  requisition  presented  on  the 
7th  of  January  1847. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair 

It  was  moved  by  Mr.  Thomas  Wharton  Jones,  and  seconded  by 
Dr.  Copland. — ^That  it  is  the  opinion  of  this  Special  General  Meeting, 
that  the  award  of  the  Royal  Medal  for  Ph3rsiology  for  1845,  was 
made  under  circumstances  characterized  by  great  irregularity,  and 
in  violation  of  Her  Majesty  Queen  Victoria's  regulations,  viz.  "  that 
the  Royal  Medals  be  given  for  such  papers  only  as  have  been  pre- 
sented to  the  Royal  Society  and  inserted  in  their  Transactions."  and 
that  therefore  the  said  award  ought  to  be  considered  as  null  and 
void;  upon  which  the  following'^amendment  wa,  moved  by  Mr. 
Gray  and  seconded  by  the  Rev.  R.  Sheepshanks. — ^That  whereas 
the  President  of  the  Society  has  already  expressed  from  the  chair  an 
opinion  on  the  irregularity  which  attended  the  award  of  the  Royal 
Medal  in  1845,  and  whereas  the  Council  issued  new  regulations  with 
regard  to  the  Royal  Medals  as  soon  as  they  discovered  that  those 
enacted  in  1 838  were  inconsistent  with  the  terms  of  the  Royal  Ghrant ; 
it  therefore  does  not  seem  expedient  to  the  present  meeting  that  any 
further  proceedings  should  be  taken  in  the  matter,  which  amend- 
ment being  put  from  the  chair  was  carried. 

Upon  the  motion  of  Sir  Robert  Inglis.  Bart.,  seconded  by  Sir 
Roderick  Impey  Murchison.  the  thanks  of  the  Society  were  voted  to 
Che  President,  and  the  meeting  was  dissolved. 
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The  author  of  this  paper,  after  noticing  Wilson's  Theorem,  (pub- 
lished by  Waring  about  the  year  1770,  without  any  proof),  which 
theorem  is  that,  if  A  be  a  prime  number,  1.  2.  3. .  • .  (A~-  i)+ 1  is 
divisible  by  A;  refers  to  Lagrange's  and  Euler's  demonstrations, 
and  mentions  Gauss's  extension  of  the  theorem,  to  any  number,  not 
prime ;  provided  that  instead  of  1,  2,  3,  &c.  (A  — 1),  those  numbers 
only  be  taken  which  are  prime  to  A,  and  1  be  either  added  or  sub- 
tracted. This  theorem  was  published  by  Gauss  without  a  proof  in 
1801,  with  a  rule  as  to  the  cases  in  which  1  is  to  be  added  or  sub- 
tracted, the  correctness  of  which  is  questioned  by  the  author,  who 
proceeds  to  propound  the  following  theorem,  which  he  had  previ- 
ously, for  distinctness,  divided  into  three. 

If  any  number,  prime  or  not,  be  taken,  and  the  numbers  prime  to 
it,  and  less  than  one  half  of  it  be  ascertained,  and  those  be  rejected 
whose  squares  ±  1  are  equal  to  the  prime  number,  or  some  multiple 
of  it  (which  may  be  more  than  one),  then  the  product  of  the  re- 
maining primes  (if  any),  + 1  shall  be  divisible  by  the  prime  number. 

He  gives  as  examples,  14,  the  primes  to  which,  and  less  than  one 
half,  are  1,  3,  5,  and  1.3.  5  =  15;  therefore  1.3.5—1  =  14;  also 
15,  the  primes  to  which  and  less,  are  1,  2,  4,  7;  but  4  x4=16 
=  154-1 ;  therefore  4  is  to  be  rejected,  and  1.  2.  74-1  =  15.  The 
author  adds  another  theorem,  that  if  A  be  a  prime  number,  all  the 
odd  numbers  less  than  it  (rejecting  as  before) ;  also,  all  the  even 
numbers  (making  the  same  rejection  except  A  — 1)  will,  multiplied 
together,  be  equal  to  AHhl. 

The  author  then  proceeds  to  prove  Gauss's  extension  of  Wilson  s 
theorem,  and  to  give  the  cases  in  which  1  is  to  be  added  or  sub- 
tracted ;  and  in  the  course  of  the  proof,  he  mentions  that  the  num- 
bci-s  prime  to  any  number  not  only  are  found  in  pairs,  one  greater 
and  one  less  tlian  one-half  of  the  number,  but  that  they  associate 
themselves  in  sets  of  four,  with  an  odd  pair  in  certain  cases.  Thus, 
the  primes  to  7  are  1,2,  3,  4,  5,  6, — 

2x4=8=74-1. 

Tut  the  complcmental  numbers  underneath  crosswise,  thus, — 

2     X      4 


V  I 

V'' 


« 


\ 


.S     X     5 
so  that  2  +  5  and  4  +  3  may  equal  7  ;  and  then 

3x5=15=2x7  +  1 

2x3=  6  =  7-1  tx5=20=3x7-l 

Multiplied  together  one  way  the  product  exceeds  7,  or  a  multiple 
of  it,  by  1  ;  multiplied  the  other  way,  the  product  is  less  than  7,  or 
some  multiple  of  it,  by  1.  By  assuming  the  prime  number  to  be  A, 
and  the  two  primes  to  it  to  be/>,  g,  and  that  p-\-q  be  not  equal  to 
A,  but  />^=nA+l>  it  is  shown  that  the   complcmental   primes 
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(A— ^)  and  (A— p)  will  have  a  product=n'A  +  l,  and  that,  in- 
stead  of  1,  the  number  may  be  any  other  prime  to  A.  Upon  this 
foundation  the  author  proceeds  to  show  that  Wilson's  theorem,  and 
also  Gauss's,  may  be  made  much  more  general ;  that  if  A  be  a  prime 
number,  as  7>  the  numbers  less  than  it  may  be  arranged  in  pairs, 
not  only  with  reference  to  1,  but  to  any  number  less  than  7*  Take 
4*  as  an  example : — 

1      X     3=7-4 


« 


« 


4     X     6=4.x7— 4 
2     X     5=2x7-4 

therefore  1 .2.3.4.5.6=7n— 4^; 

therefore  ].2.3,4.5.6+43=7n;  that  is,  is  divisible  by  7. 

The  same  is  then  shown  as  to  numbers  not  prime,  provided  those 
numbers  alone  are  taken  which  are  prime  to  it,  and  the  number  of 
pairs  will  be  half  the  number  of  primes.  The  general  theorem 
therefore  is  this : — If  A  be  any  number,  prime  or  not,  and  m  be  the 

number  of  primes  to  it,  which  are  1, /i,  q,  r,  &c. ;  then  1  ,p  .q,ry  &c., 

« 

+  Z^  will  be  divisible  by  A,  provided  Z  be  prime  to  A,  whether  it 
be  greater  or  less. 

M 

It  follows  from  this  that  z^±  1  must  be  divisible  by  A,  and  there- 
fore that  z^—l  must  be  divisible  by  A.  If  A  be  a  prime  number 
and  z  a  number  prime  to  it  (which  every  number  not  divisible  by  it 
\s\  this  is  Fermat's  theorem,  and  the  author  has  given  a  new  proof 
of  it.  But  the  theorem  is  true  though  A  be  not  a  prime  number, 
provided  z  be  prime  to  A  and  m  be  the  number  of  primes  to  A, 
and  less  than  it;  and  instead  of  1,  any  other  number  prime  to  A 
raised  to  the  with  power  may  be  substituted :  and  2?*— y*  will  be  di- 
visible by  A,  provided  z  andy  be  primes  to  A,  and  m  be  the  number 
of  primes  to  A  and  less  than  it. 

The  author  has  therefore  in  this  paper  offered  a  proof  of  Gauss's 
theorem,  and  proved  that  it  applies  in  certain  cases  to  onehalf  of  the 
primes,  and  in  all  ca<%es,  with  certain  modifications,  has  shown  that 
a  similar  property  belongs  to  the  product  of  the  odd  numbers,  and 
also  of  the  even  numbers  which  precede  any  prime  number;  and 
lastly,  has  shown  the  intimate  connexion  between  Wilson's  theorem 
and  Fermat's,  and  shown  that  each  is  but  a  part  of  a  much  more 
general  proposition,  which,  he  observes,  may  itself  turn  out  to  be 
part  only  of  a  still  more  universal  one. 

In  a  postscript,  the  author  has  shown  that  the  well-known  law  of 
reciprocity  of  prime  numbers  is  an  immediate  corollary  from  his 
theorem ;  and  that  it  may  be  extended  thus :  if  A  and  B  be  any 
two  numbers  (not  prime  numbers  but)  prime  to  each  other,  and  the 
primes  to  A,  and  less  than  it,  are  (m)  in  number,  and  the  similar 
primes  to  B  are  (n),  then  (A"— 1)  is  divisible  by  B,  and  (B"— 1)  is 
divisible  by  A. 
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**  On  the  reabsorption  of  the  Mixed  Gases  in  a  Voltameter."  Br 
Ph>fe88or  M.  H.  Jacobi,  in  a  letter  to  Michael  Faraday,  Esq.,  F.R.S. 
Communicated  by  Dr.  Faraday. 

The  author  found  that  if  the  mixed  gases  developed  from  the 
decomposition  of  water  by  a  voltaic  current,  be  allowed  to  remain 
in  the  voltameter  in  which  they  were  collected,  in  contact  with  the 
fluid  which  produced  them,  they  by  degrees  diminish  in  volume, 
and  ultimately  disappear  by  being  absorbed  by  the  fluid.  He  has 
not  yet  fully  determined  the  precise  conditions  on  which  this  phe- 
nomenon depends ;  but  he  is  inclined  to  think  that  it  is  owing  to  a 
portion  of  the  mixed  gases,  difi'used  throughout  the  whole  Bquid, 
coming  into  contact  with  the  platinum  plates,  and  being  recombined 
on  the  surface  of  those  plates ;  and  this  process  being  renewed  with 
every  fresh  portion  of  the  gases  which  takes  the  place  of  the  former, 
the  whole  of  the  gases  are  thus  reconverted  into  water. 


March  4, 1847. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Charles  Brooke,  Esq.  was  elected  a  Fellow  of  the  Society. 

^*  Researches  into  the  effects  of  certain  Physical  and  Chemical 
Agents  on  the  Nervous  System."     By  Marshall  Hall,  M.D.,  F.R.S., 

The  professed  object  of  the  author,  in  the  present  paper,  is  ''  to 
detail  the  results  of  an  investigation  of  the  phenomena  and  the  laws 
of  production  and  action  of  certain  secondary  or  induced  conditions 
of  the  nervous  system,  which  are  effected  by  a  voltaic,  and  proba- 
bly by  any  other  electric  current,  but  persistent  after  the  influence 
of  that  current  is  withdrawn."  This  condition  he  designates  by  the 
new  term  ekdrogenic^  as  describing  at  once  the  origin  and  the  inde- 
pendence of  that  condition.  On  the  present  occasion  he  confines 
himself  to  the  subject  of  the  electrogenic  condition  of  the  muscular 
nerves,  postponing  to  future  inquiries  that  of  the  incident  nerves 
and  of  the  spinal  marrow ;  and  also  the  modes  of  action  of  other 
physical  and  chemical  agents,  such  as  mechanical  injury,  heat  and 
cold,  strychnine,  and  the  hydrocyanic  acid. 

The  bones  and  muscles  of  the  brachial  lumbar  and  pelvic  regions 
of  a  frog,  being  isolated  from  all  the  other  parts  of  the  body,  except- 
ing only  by  means  of  their  respective  brachial  and  lumbar  nerves, 
which  were  perfectly  denuded  on  all  sides,  and  raised  from  the  glass 
on  which  the  limbs  were  laid,  a  voltaic  current  from  a  pair  of  the 
**•  couronne  de  tasses"  was  passed  downwards  through  the  nerves,  in 
a  direction  from  their  origin  in  the  spinal  marrow  towards  their  ter- 
minations in  the  muscles.  Energetic  muscular  movements  were  at 
first  excited  ;  and  the  current  was  thus  continued  during  the  space 
of  five,  ten,  or  fifteen  minutes,  and  at  the  end  of  this  period  was 
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withdrawn.  No  sooner  was  the  current  discontinued  than  the  mus- 
cles were  affected  with  spasmodic  contractions,  and  with  a  tetanoid 
rigidity,  constituting  the  secondary,  or  what  the  author  denominates 
the  electrogenic  condition ;  an  effect,  which  as  instantly  subsides  on 
the  restoration  of  the  voltaic  current 

The  author  proceeds  to  state  the  precautions  which  must  be  taken 
to  ensure  the  success  of  experiments  on  this  subject ;  and  traces  the 
effects  of  desiccation  of  the  nerves  from  spontaneous  evaporation, 
and  of  the  application  of  external  moisture,  on  the  phenomena ;  and 
also  the  modifications  introduced  by  varying  the  extent  of  voltaic 
contact.  Various  experiments  are  then  described,  which  the  author 
instituted  with  a  view  to  ascertain  the  nature  of  the  electrogenic 
condition  of  the  nerves,  and  the  circumstances  under  which  it  is  in- 
duced ;  and  he  is  led  to  the  conclusion  that  the  phenomena  involve 
some  voltaic  principle  which  has  not  hitherto  been  fully  investigated. 


March  11,  184.7. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

<<  On  the  cause  of  the  discrepancies  observed  by  Mr.  Baily  with 
the  Cavendish  Apparatus  for  determining  the  Mean  Density  of  the 
Earth."  By  George  Whitehurst  Hearn,  Esq.,  of  the  Koyal  Mili- 
tary College,  Sandhurst.  Communicated  by  Sir  John  F.  W.  Her^ 
schel,  Bart,  F.R.S. 

After  taking  a  summary  review  of  the  methods  employed  by  Mr. 
Baily  for  determining,  on  the  plan  devised  by  Mr.  Cavendish,  the 
mean  density  of  the  earth,  and  of  the  anomalies,  hitherto  unac- 
counted for,  which  had  introduced  perplexity  in  the  results  obtained, 
the  author,  suspecting  that  these  anomalies  had  their  source  in  the 
variable  magnetic  states  of  the  masses  which  were  the  subject  of 
experiment,  traces  the  effects  which  such  an  influence  might  be 
supposed  to  have  on  those  results.  He  finds  that,  the  attraction 
arising  from  gravitation  between  a  mass  and  one  of  the  balls  being 
exceedingly  minute,  an  almost  inconceivably  feeble  magnetic  state 
may  be  the  cause  of  great  perturbations.  He  then  proceeds  to  in- 
vestigate the  subject  by  the  application  of  mathematical  analysis; 
from  which  he  b  led  to  the.  conclusion  that  the  masses  and  balls  do 
actually  exert  on  one  another  influences  which  are  independent  of 
the  action  of  gravitation.  He  finds  that  such  influences  are  of  a 
very  fluctuating  nature ;  the  action  arising  from  them  being  either 
positive  or  negative,  and  its  sign  also  changing  in  each  revolution 
as  the  masses  are  turned  round  a  vertical  axis ;  and  he  observes  that 
such  action  may  either  fall  short  of  that  arising  from  gravitation  or 
exceed  it  many  times.  Such  disturbing  force  he  conceives  can  be  no 
other  than  a  magnetic  influence ;  not  however  one  of  the  ordinary 
kind,  but  that  which  Faraday  has  recently  discovered  as  affecting 
all  diamagnetic  bodies. 
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The  author  concludes  by  propoiing  methocU  by  which  the  inquiry 
should  in  future  be  conducted,  so  as  to  obviate  or  eliminate  this 
source  of  error.  Such  an  inquiry,  he  remarks,  would,  by  exhibit- 
ing the  magnetic  and  diamagnetic  powers  under  new  aspects,  leadi 
in  all  probability,  to  important  consequences. 


March  18, 1847. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

J.  R.  Christie,  Esq.  and  Thomas  Webster,  Esq.  were  elected  into 
the  Society. 

*'  Researches  to  determine  the  Number  of  Species  and  the  Mode 
of  Development  of  the  British  Triton."  By  J.  Higginbottom,  Esq., 
F.R.C.S.    Communicated  by  Thomas  Bell,  Esq.,  F.R.S. 

The  observations  of  the  author,  of  which  he  gives  a  detailed  ac- 
count in  the  present  memoir,  have  led  him  to  the  following  con- 
clusions : — 

Two  species  only  of  the  genus  Triton  are  met  with  in  England ; 
namely,  the  Triton  verrucosus  and  the  Lisso-triton  punctatus.  It  is 
three  years  before  the  animal  is  capable  of  propagating  its  species, 
and  four  years  before  it  attains  its  full  growth.  In  its  tadpole  state, 
it  remains  in  the  water  till  its  legs  acquire  sufficient  strength  to 
qualify  it  for  progressive  motion  on  land.  While  a  land  animal,  it 
is  in  an  active  state  during  the  summer,  and  passes  the  winter  in  a 
state  of  hybernation ;  but  does  not  then,  as  has  been  erroneously 
supposed,  remain  at  the  bottom  of  pools.  Very  dry,  or  very  wet 
situations  are  incompatible  with  the  preservation  of  life  during  the 
period  of  hybernation.  At  the  expiration  of  the  third  year,  the 
triton  revisits  the  water,  in  the  spring  season,  for  the  purposes  of 
reproduction,  and  again  leaves  it  at  the  commencement  of  autumn. 
Impregnation  is  aceomplbhed  through  the  medium  of  water,  and 
not  by  actual  contact.  The  growth  and  development  of  the  triton 
are  materially  influenced  by  temperature,  and  but  little  by  the  action 
of  light.  The  triton  possesses  the  power  of  reproducing  its  lost 
limbs^  provided  the  temperature  be  within  the  limits  of  58^  and  75^ 
Fahrenheit ;  but  at  lower  temperatui-es,  and  during  the  winter,  it 
lias  no  such  power. 

April  15,  1847. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

William  Baly,  M.D.,  Thomas  Flower  Ellis,  Esq.,  John  Gorham 
Maitland,  Esq.,  and  W.  H.  C  Plowden,  Esq.  were  elected  into  the 
Society. 
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"  On  the  Proper  Motion  of  the  Solar  System."    By  Thomas  Gal- 
loway, Esq^  A.M^  F.R.S. 

The  object  of  this  paper  is  to  communicate  the  results  of  a  calca- 
lation  for  determining  the  direction  of  the  proper  motion  of  the 
solar  system   from  the  apparent  proper  motions  of  stars  in  the 
southern  hemisphere,  deduced  mostly  from  a  comparison  of  the 
observations  made  by  Lacaille  at  the  Cape,  about  the  middle  of  the 
last  century,  with  the  recent  observations  of  Mr.  Johnson  and  the 
late  Professor  Henderson  at  St.  Helena  and  the  Cape  respectively. 
After  adverting  to  the  papers  of  Sir  William  Herschel  in  the  Philo- 
sophical Transactions  for  1783  and  1805,  and  some  other  investi- 
gations of  the  same  subject,  the  author  remarks  that  up   to  a 
recent  period  astronomers  seem  generally  to  have  entertained  the 
opinion  that  our  knowledge  of  the  proper  motions  of  the  stars  is 
not  sufficiently  advanced  to  enable  us  to  pronounce  positively  either 
on  the  fact  or  the  direction  of  the  motion  of  our  own  system.     This 
opinion  was  gi-ounded  on  the  discrepancies  which  present  them- 
selves when  it  is  attempted  to  explain  the  observed  displacements 
of  individual  stars  by  referring  them  to  the  motion  of  the  sun  in  an 
opposite  direction ;  it  being  always  found  that  whatever  direction 
is  assigned  to  the  sun's  motion,  there  are  many  stars  whose  proper 
motions  cannot  thereby  be  accounted  for.     But  if  the  sun  be  in 
motion  it  is  very  improbable  that  any  star  is  absolutely  at  rest; 
hence  the  proper  motions  deduced  from  a  comparison  of  catalogues 
must  be  regarded  as  the  effect  partly  of  the  true  proper  motions  of 
the  stars,  and  partly  of  the  apparent  systematic  or  parallactic  mo- 
tion caused  by  the  displacement  of  the  point  of  view ;  and  as  we 
have  no  reason  for  supposing  the  true  proper  motion  of  a  star  to  be 
more  probable  in  one  direction  than  in  another,  it  may  be  expected, 
a  priori^  that  the  observed  directions  will  form  angles  of  all  different 
values  with  the  direction  of  the  sun's  motion,  or  any  other  fixed 
line.    The  observed  discrepancies  are  therefore  not  incompatible 
with  a  general  drifting  of  the  stars  towards  a  particular  region  of 
the  heavens;  but  in  order  to  deduce  the  direction  of  the  systematic 
motion,  it  becomes  necessary  to  take  account  of  a  very  considerable 
number  of  proper  motions,  and  to  represent  them  by  equations, 
involving  the  unknown   quantities  required   for  determining  the 
direction  of  the  sun's  motion,  and  to  solve  the  equations  so  as  to 
obtain  the  most  probable  values  of  those  quantities.    The  first  person 
who  investigated  the  subject  under  this  point  of  view  was  Professor 
Argelander  of  Bonn,  in  a  paper  published  in  the  Petersburg  Me- 
moirs for  1837/   From  the  proper  motions  of  390  stars  deduced 
from  a  comparison  of  Bessel's  catalogue  of  Bradley's  observations 
with  his  own  catalogue  of  stars  observed  at  Abo,  Argelander  found 
the  direction  of  the  sun's  motion,  for  1792*5,  to  be  towards  the  point  - 
of  the  sphere  whose  right  ascension  is  259^  4'7'*6  and  declination 
+32^  29  *5.  Lundahl,  subsequently,  from  a  comparison  of  the  places 
of  147  stars  in  the  catalogues  of  Bessel  and  Pond,  and  not  included 
among  those  considered  by  Argelander,  found  the  co-ordinates  of 
the  point  to  be  iR=252^  24'-4,  Dec.  + 14°  26'-l ;  and  Otto  Strove, 
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still  more  recently,  from  the  comparison  of  about  400  of  Bradley's 
stars  with  the  positions  determined  at  the  Dorpat  Observatory,  ob- 
tained the  result  iR=s261"  23'-l,  Dec. +  57°  35'-7.  The  mean  of 
those  results  taken  with  respect  to  their  probable  errors,  was  found 
by  O.  Struve  to  be  iR=259°  9H,  Dec. +  34°  36'-5. 

All  the  stars  included  in  the  calculations  of  Argelander,  Lundahl, 
and  O.  Struve  being  situated  to  the  north  of  the  tropic  of  Capri- 
corn, it  appeared  to  be  a  point  of  some  interest  to  determine  whe- 
ther the  southern  stars  agree  with  the  northern  in  their  indication 
of  th^  direction  of  the  solar  motion,  or  afford  any  confirmation  of 
the  hypothesis  of  the  sun's  translation.  Unfortunately,  we  have 
no  observations  made  in  the  southern  hemisphere  in  the  last  century 
equal  in  precision  to  those  of  Bradley,  but  the  catalogue  given  by 
Lacaille  in  his  'Astronomiae  Fundamenta,'  furnishes  a  means  of 
comparison  of  considerable  value  in  reference  to  the  present  in- 
quiry. In  Mr.  Johnson's  *  Catalogue  of  606  Stars  in  the  Southern 
Hemisphere'  (London,  1835)»  there  are  sixty-one  which,  on  com- 
paring their  places  in  1830  with  those  of  Lacaille  reduced  to  the 
same  epoch,  appear  to  have  shifted  their  positions  not  less  than  8'' 
in  space  in  the  interval  of  eighty  years  between  the  epochs  of  the 
catalogues,  or  to  have  an  annual  proper  motion  of  not  less  than 
one-tenth  of  a  second  in  space.  Prof.  Henderson's  catalogue  (Mem. 
U.  Astron.  Society,  vols.  x.  and  xv.)  furnishes  thirty -six  stars,  which, 
on  a  like  comparison,  appear  to  have  an  annual  proper  motion  ex- 
ceeding the  same  limit.  Of  these,  however,  thirty-two  are  contained 
in  Mr.  Johnson  s  catalogue,  but  Henderson  gives  the  proper  motions 
of  sixteen  other  stars  (in  the  southern  hemisphere),  from  the  com- 
parison of  his  own  places  with  those  of  Bradley.  On  the  whole, 
therefore,  the  two  catalogues  furnish  eighty-one  different  stars  whose 
proper  motions  are  given  both  in  right  ascension  and  declination. 
The  method  of  investigation  is  the  same  a^  that  of  Argelander.  From 
the  differences  of  Ai  and  Dec.  given  by  comparison  of  the  cata- 
logues, the  direction  of  the  apparent  motion  of  each  star  is  com- 
puted. It  is  then  assumed  that  the  sun  is  moving  towards  a  point 
whose  right  ascension  A =259°  46'*2  and  declination  D=s-i-32° 
29''6 ;  and  the  direction  in  which  each  star  would  appear  to  move, 
if  it  were  itself  at  rest,  is  computed  on  this  hypothesis.  The  differ- 
ence of  these  two  directions  is  treated  as  an  error  of  observation, 
and  its  numerical  value  substituted  for  the  differential  of  the  angle 
which  determines  the  direction  of  the  parallactic  motion  ;  this  diffe- 
rential being  expressed  by  a  formula  containing  the  differentials  of 
A  and  D  multiplied  by  known  coefRcients.  An  equation  is  thus 
obtained  of  the  form 

0=a</A-f^D-f  w, 

in  which  a,  b,  and  n  arc  known  quantities.  Eacii  star  furnishes  a 
similar  equation ;  and  the  equations,  being  first  multfpiied  res))ec- 
tively  by  the  sine  of  the  star's  distance  from  the  point  assumed  as 
the  apex  of  the  sun's  motion,  in  order  to  give  them  all  the  same 
weight,  are  solved  by  the  method  of  least  squares,  and  the  result- 
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ins  Tftlaes  of  dA  and  dD  applied  as  corrections  to  the  assumed 
vMues  of  A  and  D.  The  results  are  as  follows : — the  whole  of  the 
ei^ty-one  equations  sive  (for  1790)  as  co-ordinates  of  the  point 
towards  which  the  sun  s  motion  is  directed, 

iR=26S°  88'-0±5^  14'-5 ;  Dca«+87®  15'-0±6^  IT'-e. 

But  two  of  the  stars  compared  with  Lacaille  move  in  a  direction  so 
nearly  opposite  to  that  of  their  motion  on  the  assumed  hypothesis, 
that  (in  one  case  especially)  a  slight  error  of  observation  would 
change  the  sign  of  n  in  the  equations  of  condition.  It  therefore 
appears  necessary  to  reject  those  two  stars ;  and  a  furth^  reason 
for  rejecting  them  is,  that  they  are  both  situated  within  8^  of  the 
pole,  in  which  position  Lacaille's  determination  of  the  right  ascen- 
sion is  probably  not  to  be  depended  upon.  Setting  aside,  there- 
fore, the  two  stars  in  question,  the  remaining  seventy-nine  equa- 
tions give 

iR=256^  51''5±4«  45'-l ;  Dec-=+34.^  14'-8±5*  S6'-2. 

The  author  further  observes,  that  one  of  the  stars  compared  with 
Bradley*8  catalogue  is  also  remarkable  as  appearing  to  move  in  a 
direction  nearly  opposite  to  the  mean  direction  of  the  whole,  and 
that  if  this  star  be  rejected  also  on  account  of  the  great  probability 
there  is  that  the  parallactic  motion  is  in  this  case  concealed  by  the 
larger  proper  motion  of  the  star  itself  in  an  opposite  direction,  the 
co-ordinates  of  the  solar  apex  become 

iR=259^  47H±4.^  31'-9;  Dec=  +34**  19''5±5'*  17'-7, 

a  result  differing  less  than  a  degree  either  in  right  ascension  or  de- 
cli  nation  from  the  mean,  as  above  stated,  of  the  three  previous  de- 
terminations. 


AprUS^,  1847. 
the  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

The  Earl  of  Monntcashel,  Henry  Alexander,  Esq.,  George  Bur- 
rows, MJ).,  Sir  Fortunatus  Dwarris,  William  Hutchison  Hall,  Esq., 
Capt.  R.N^  Joseph  Dalton  Hooker,  M.D.,  John  Percy,  M.D.,  and 
Sir  Francis  Simpkinson,  Q.C.  were  elected  Fellows  of  the  Society. 

John  Farey,  Esq.  and  George  Smith,  Esq.  were  put  to  the  bal- 
lot but  not  elected. 

^^  On  a  new  substance  occurring  in  the  Urine  of  a  Patient  with 
MoUities  Ossinm."  By  Henry  Bence  Jones,  M.D.,  F.R.S.,  Physi- 
cian to  St.  George's  Hospital. 

The  chemical  analysis  of  this  substance  showed  it  to  be  the  hy- 
drated  deutozide  of  albumen,  of  which  66*97  parts  were  contained 
in  every  1000  parts  of  urine,  an  amount  equal  to  the  proportion  of 
albumen  in  healthy  blood;  so  that  every  ounce  of  urine  secreted  was 
equivalent  to  the  loss  of  an  equal  quantity  of  blood.  The  peculiar 
characteristic  of  this  substance  was  its  solubility  in  water,  and  its 
being  precipitated  by  nitric  acid ;  the  precipitate  being  dissolved  by 
heat,  and  again  thrown  down  by  cold.  The  urine  which  contained 
it  was  reddened  by  the  addition  of  nitric  acid ;  a  phenomenon,  the 
occurrence  of  which  might,  in  future  cases,  lead  to  its  re-discovery. 

A  letter  was  read  from  William  A.  Norton,  Esq.,  addressed  to 
the  President  and  Fellows  of  the  Royal  Society,  and  communicated 
by  Lieut- Colonel  Sabine,  R.A.,  For.  Sec.  R.S.,  containing  the  notice 
of  some  results  which  the  author  states  he  has  obtained  from  a  ma- 
thematical investigation  founded  on  a  new  theory  of  Terrestrial 
Magnetism,  and  which  he  intends,  at  an  early  period,  to  communi- 
cate to  the  Society. 


April  29,  1847. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

'*  On  Carbonic  Acid  as  a  Solvent  in  the  process  of  Vegetation.*' 
By  John  Davy,  M.D.,  F.R.S. 

In  this  paper  the  author  describes  the  results  of  experiments  made 
with  water  saturated  with  carbonic  acid,  in  many  instances  con- 
densed by  pressure  and  supersaturated,  on  the  more  important  in- 
organic elements  of  plants,  compounds  not  soluble  in  water  alone, 
such  as  phosphate  of  lime,  silica,  &'C.  These  results  appear  to  prove 
that  this  acid  performs  in  the  economy  of  growing  plants  a  double 
function ;  one  well-known,  already  carefully  studied,  by  which, 
undergoing  decomposition  in  the  leaves  under  the  influence  of  solar 
light,  it  supplies  carbon  to  the  growing  vegetable,  and  restores  oxy- 
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gen  to  the  atmosphere ;  the  other*  hitherto  little  attend^  to,  in 
which  it  acts  as  a  meDstruum,  conveying  certain  compounds,  inso- 
luble in  water,  from  the  soil  into  the  interior  of  plants  to  become 
constituents  of  their  organism. 

The  experiments  he  details  are  of  two  kinds,  one  set  beine  on 
single  compounds,  the  other  on  a  mixture  of  these  compounds.  The 
results  of  the  latter  seem  to  prove  that  water  impregnated  with  car- 
bonic acid  is  capable  of  dissolving  several  substances  at  the  same 
time,  and  of  keeping  them  mixed  in  solution,  as  carbonate  of  lime, 
carbonate  of  magnesia,  phosphate  of  lime,  silica,  &c. 

He  concludes  his  paper  with  certain  remarks  of  a  theoretical 
nature,  founded  on  his  experimental  results,  bearing  on  vegetable 
physiology,  soils  and  their  substrata,  and  mineral  waters, — making 
these  remarks,  as  he  says,  with  the  hope  of  drawing  attention  to  the 
subject  in  its  most  interesting  relations,  and  of  exciting  further  and 
more  minute  research. 

'<  An  Account  of  the  Hurricane  of  the  10th  of  October,  1846,  at 
the  Havanna,  contained  in  a  Despatch  addressed  to  Viscount  Pal- 
merston  by  Her  Majesty's  Commissioners  at  the  Havanna,  dated 
the  24th  of  February,  1847*"  Communicated,  through  the  President, 
by  Viscount  Palmerston. 

The  hurricane  commenced  at  half-past  ten  o'clock  on  the  night 
of  the  1 0th  of  October,  1846,  and  was  at  its  utmost  height  until 
from  seven  to  ten  the  following  morning,  producing  the  most  exten- 
sive destruction  of  houses  and  public  buildings,  and  great  devasta- 
tion among  the  shipping  in  the  harbour.  The  barometer  was  ob- 
served to  fall  to  the  lowest  point,  after  the  hurricane  had  subsided. 
The  progress  of  the  hurricane  appears  to  have  been  from  the  south, 
and  passing  on  to  the  west,  to  have  lost  itself  in  Florida.  It  was 
not  attended  with  lightning,  as  was  the  case  with  the  hurricane  of 
1844. 


May  6,  1847- 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 
The  Ri^ht  Hon.  Lord  John  Russell  was  elected  into  the  Society. 

"  Researches  into  the  effects  of  certain  Physical  and  Chemical 
Agents  on  the  Nervous  System.'*  By  Marshall  Hall,  M.D„  F.R.S., 
&c. 

In  this  paper,  to  which  the  author  considers  his  former  commu- 
nication as  strictly  preliminary,  he  proposes  to  treat  of  what  he  terms 
the  electrogenic  state  in  the  spinal  marrow  and  in  incident  nerves, 
and  to  give  the  details  of  the  collateral  experiments  he  alluded  to 
at  the  close  of  his  last  paper.  He  also  submits  to  the  consideration 
of  the  Society  the  following  circumstances,  namely, 

^*  1.  The  electrogenic  state  of  the  nerves  admits  of  being  dis- 
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charged,  and  in  capable  of  inducing  the  phenomena  of  voltaism  in 
other  nenres. 

"  2.  This  Btate  is  inducible  by  momentary  and  slight  voltaic  cur- 
rents. 

"  S.  It  is  more  inducible  by  the  reverse  than  by  the  direct  vol- 
taic current,  as  stated  by  others. 

*'  4.  When  a  nerve  forms  a  part  of  the  voltaic  circle,  new  and 
superadded  circles  may  be  effected,  which,  by  inducing  a  change  in 
the  condition  of  the  first,  result  in  the  phenomena  of  muscular  con- 
tractions. 

**  5.  When  the  voltaic  circle  is  either  complete,  or,  being  com- 
pleted, is  broken,  and  various  parts  of  the  wires  and  animal  tissues 
which  form  or  formed  that  circle  arc  connected  by  a  conductor,  a 
series  of  phenomena  is  produced,  some  of  which  still  require  ex- 
planation. 

''  6.  It  is  also  important,  especially  in  a  medical  point  of  view,  to 
observe  the  manner  and  degree  in  which  the  vis  nervosa  and  the 
vis  nuucularis  are  diminished  by  repeated  voltaic  action." 

In  conclusion  the  author  observes,  **  I  have  purposely  and  care- 
fully avoided  all  theoretical  views,  confining  myself  to  the  accurate 
detail  of  experiments.  The  condition  induced  in  the  nervous  !*ystem 
by  a  current  of  voltaism  I  have  denominated  the  elevtrogenic.  It 
might  be  viewed  as  one  of  polarization,  its  dlscliaigc  one  of  depo- 
larization. But  I  have  nothing' to  add  to  these  views,  beyond  what 
is  universally  known.  The  phenomena  of  tlie  continuous,  inter- 
rupted, and  sudden  discharge  of  the  electrogenic  condition,  have 
not,  I  believe,  been  traced  and  detailed  before.** 


May  20,  1 847. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

A  paper  was  read,  entitled  '•'  On  the  Nervous  System  of  the 
Heart"     By  Robert  Lee,  M.D.,  F.R.S. 

The  author  premises  a  historical  notice  of  the  various  opinions 
entertained  by  distinguished  anatomists  respecting  the  nerves  of  the 
heart;  some  having  maintained  that  the  human  heart  is  copiously 
supplied  with  nerves,  and  others  tliat  it  has  few  or  none.  In  Sep- 
tember 18i6>  the  author  resolved  to  dissect,  under  the  microscope, 
the  nerves  of  the  heart  whde  covered  uith  alcohol,  as  he  had  done 
those  of  the  uterus.  His  examinations  of  the  fu?tal  heart,  of  the 
heart  of  a  child  at  the  age  of  six  years,  of  the  heart  of  an  adult 
in  the  2>(mnd  state,  of  the  human  heart  <;roatly  hypertrophied,  and 
of  the  heart  of  the  ox,  warrant,  lie  thinks,  the  following  conclusions: — 
1st,  that  the  blooil-vessels  and  the  muscular  structure  of  the  auri- 
cles and  ventricles  of  the  heart  are  furnished  with  numerous  gan- 
glia and  plexuses  of  nervi's  which  have  hithi  rto  been  neither  de- 
scribed nor  re|»resentiil  by  any  unatomi>t ;  L'ndl) ,  that  these  nervous 
structures  of  the  heart,  which  are  distributed  over  its  surface  anil 
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throughout  its  walls  to  the  lining  membrane  and  colunuuB  earned^ 
enlarge  with  the  natural  growth  of  the  heart  before  birth,  and  during 
childhood  and  youth,  until  the  heart  has  attained  its  full  size  in  the 
adult;  Srdly,  that  when  the  walls  of  the  auricles  and  ventricles  are 
affected  with  hypertrophy,  the  ganglia  and  nenres  of  the  heart  are 
enlarged  like  those  of  the  gravid  uterus ;  and  4thly,  that  the  gan- 
glia and  nerves  which  supply  the  left  auricle  and  ventricle  in  the 
natural  state,  are  more  than  double  the  size  of  the  ganglia  and 
nerves  distributed  to  the  right  side  of  the  heart. 

The  author  observes  that  the  ventricles  and  auricles  of  the  human 
heart  and  of  those  of  the  hearts  of  the  larger  quadrupeds,  are  covered 
with  two  distinct  membranes ;  the  exterior  is  the  serous  membrane, 
connected  by  cellular  tissue  with  another  distinct  tunic,  which  has 
scarcely,  if  at  all,  been  noticed  by  anatomists.  This  second  mem- 
brane is  stated  to  have  a  dense  fibrous  structure,  to  be  semitrans- 
parent,  and  to  resemble  in  a  remarkable  manner  the  aponeurotic  ex- 
pansions, or  fasciae,  covering  muscles  in  other  parts  of  the  body ; 
and,  like  them,  it  sends  numerous  fibres  or  processes  between  the 
muscular  fasciculi,  blood-ve^isels,  nerves,  and  adipose  substance  of 
the  heart.  This  membrane,  the  author  thinks,  may  appropriately 
be  termed  the  cardiac  fascia^  and  he  states  that,  through  this,  after 
the  removal  of  the  serous  membrane,  there  are  numerous  ganglia 
and  plexuses  of  nerves  visible  to  the  naked  eye.  If  these  nerves  be 
traced  backwards  towards  the  base  of  the  ventricles,  they  are  seen 
to  terminate  in  a  great  ganglionic  plexus,  situated  between  the  pul- 
monarv  artery  and  aorta;  into  which  plexus  branches  of  nerves 
enter  from  the  par  vagum  of  each  side,  the  recurrent  and  the  sym- 
pathetic nerves.  From  this  great  ganglionic  plexus,  which  the 
author  considers  to  be  the  root  of  all  the  principal  cardiac  nerves, 
branches  invested  with  a  soft  neurilema  proceed  to  the  auricles 
and  ventricles,  and  their  septa.  Large  flat  branches  of  nerves  pass 
from  this  ganglionic  mass  to  the  coronary  arteries,  the  trunks  of 
which  they  completely  surround  like  a  sheath,  and  all  the  ramifica- 
tions of  which  they  accompany,  not  only  over  the  surface  of  the 
heart,  but  into  the  muscular  substance,  and  they  are  distributed 
with  these  arteries  throughout  its  walls  to  the  lining  membrane. 
The  author  also  states  that  there  are  besides  numerous  branches  of 
nerves  from  the  great  ganglionic  plexuses  at  the  base  of  the  heart 
and  surrounding  the  coronary  arteries,  with  ganglia  distributed  over 
the  surfaces  of  both  the  ventricles,  which  do  not  accompany  the 
blood-vessels,  but  run  obliquely  across  them,  and  also  across  the 
fibres  of  the  muscular  coat.  These  superficial  cardiac  nerves  are 
described  as  being  remarkably  sod,  flat,  of  a  grey  colour,  and  some- 
what transparent,  as  had  been  formerly  stated  by  Scarpa.  Towards 
the  left  side  and  apex  of  the  lef^  ventricle,  these  nerves  lie  in  grooves 
or  depressions  of  the  muscular  coat,  and  spread  out  into  ganglionic 
enlargements,  from  which  innumerable  filaments  are  sent  off  late- 
rally to  the  muscular  coat.  There  are  ganglia  of  considerable  size 
on  these  superficial  nerves  where  they  are  crossing  the  arteries, 
which  send  branches  to  the  coats  of  the  vessels,  and  some  of  which 
branches  pass  down  with  the  vesseb  into  the  substance  of  the  heart. 
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Reference  b  made  to  three  drawings  intended  to  accompany  the 
paper,  but  the  first  of  these  drawings  only  was  received  with  the 
paper. 


June  3,  1847. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair, 
The  Right  Hon.  Viscount  Morpeth  was  elected  into  the  Society. 

A  paper  was  read,  entitled  **  On  a  Function  of  the  Red  Corpus- 
cles of  the  Blood,  and  on  the  Process  of  Arterialization."  By 
George  Owen  Rees,  M.D.,  F.R.S.  &c. 

The  author  states  that  he  was  first  led  to  the  new  theory  he  has 
formed  for  the  explanation  of  the  chemical  phenomena  of  respira- 
tion, and  more  especially  of  the  change  in  the  colour  of  the  blood 
which  occurs  in  that  process,  by  having  observed  that  a  garlick 
odour,  similar  to  that  evolved  from  phosphorus,  was  produced  by 
agitating  in  dbtilled  water  the  clot  obtained  from  some  specimens 
of  venous  blood.  His  attention  was  consequently  directed  to  the 
investigation  of  the  state  in  which  the  phosphorus  exists  in  the 
blood ;  and  the  result  of  that  investigation  was  the  theory,  of  which 
the  following  is  a  succinct  outline. 

The  venous  corpuscles  are  known  to  contain  fat  in  combination 
with  phosphorus.  This  compound  ingredient  of  the  corpuscles,  on 
coming  into  contact  with  atmospheric  oxygen  during  tlie  respiratory 
act,  is  consumed,  and  combining  with  that  oxygen,  forms  the  car- 
bonic acid  and  water  which  are  expired,  and  also  ))hosphoric  acid, 
which,  uniting  with  the  alkali  of  the  liquor  sanguinis,  forms  a  tri- 
basic  phosphate  of  soda.  This  salt,  like  many  other?,  acts  upon 
hsematosine  in  such  a  manner  as  to  produce  the  well-known  bright 
arterial  tint. 

The  analyses  which  the  author  has  performed  in  order  to  test  the 
correctness  of  this  theory  were  made  upon  the  blood,  both  of  the 
veins  and  of  the  arteries  of  the  same  animal ;  and  also  upon  sepa- 
rated portions  of  the  same  venous  blood ;  one  of  which  portions  bad 
been  artificially  arterialized  by  having  been  brought  into  contact 
with  air,  while  the  other  portion  had  not  been  so  exposed.  These 
comparative  experiments  showed  that  arterial  blood,  both  when  ob- 
tained from  the  vessels  and  when  artificially  produced,  contains  in 
its  serum  a  larger  proportion  of  tribasic  phosphate  of  soda  than  that 
obtained  from  the  veins.  The  venous  corpuscles,  as  they  are  con- 
tained in  the  clot,  yield  a  fatty  matter  combined  with  phosphorus ; 
while  those  from  arterial  blood  yield  a  fat,  the  ashes  of  which  mani- 
fest an  alkaline  reaction.  Thus  the  venous  corpuscles  arc  shown  to 
be  acted  upon  both  by  respiration  and  by  the  artificial  arterial iza- 
tion  of  the  blood,  in  such  a  manner  as  to  lead  to  the  formation  of 
tribasic  phosphate  of  soda  at  the  expense  of  the  phosphorus  they 
contain. 
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No  exact  quantitative  analyses  were  attempted  by  the  author, 
the  comparative  experiments  having  been  performed  on  small  por- 
tions only  of  serum  (i'rom  25  to  40  grains)  ;  sufficiently  large,  how- 
ever, to  furnish  satisfactory  evidence  of  the  actual  presence  of  the 
phosphate  in  arterial  blood,  and  also  in  those  portions  of  venous 
blood  which  had  been  arterialized  out  of  the  body ;  while  no  such 
indications  were  obtained  from  similar  portions  of  the  blood  con- 
tained in  the  veins. 

At  the  conclusion  of  the  paper,  the  author  notices  the  experi- 
ments of  Enderlin,  in  which  no  alkaline  carbonate  could  be  de- 
tected in  the  ashes  of  blood ;  and  shows  that  this  is  the  natural  con- 
sequence of  the  phosphates  of  the  clot  being  oxidized  during  com- 
bustion, and  thus  supplying  a  quantity  of  phosphoric  acid  sufficient 
to  decompose  completely  the  alkaline  carbonate  produced  by  the 
incineration  of  the  lactate  and  albuminate  of  the  serum.  Most 
specimens  of  serum,  even  as  obtained  from  arterial  blood,  yield  an 
alkaline  carbonate  when  incinerated ;  and  this  is  always,  the  case 
with  the  serum  of  venous  blood.  The  author,  therefore,  thinks 
himself  warranted  in  regarding  the  conclusion  founded  on  Ender- 
lin's  experiments,  that  the  blood  contains  no  lactate,  as  being  erro- 
neous. 


June  17,  1847. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

1.  '*  Electro-Physiological  Researches,  5th,  6th,  and  7th  Series." 
By  Signor  Carlo  Matteucci,  Professor  in  the  University  of  Pisa. 
Communicated  by  Michael  Faraday,  Esq.,  D.C.L.,  F.R.S.,  &c. 

The  fifth  series  of  these  researches  contains  the  sequel  of  the 
author's  investigations  of  indticed  contractianSf  which,  in  his  third 
memoir,  published  in  the  Philosophical  Transactions  for  1845,  ho 
had  considered  as  being  due  to  nervous  influence  acting  through 
the  muscles  during  their  contraction,  and  was  therefore  referable  to 
a  kind  of  nervous  induction,  and  not  to  the  generation  of  any  elec- 
tric current  by  muscular  contraction.  From  the  experiments  re- 
lated in  the  present  paper,  he  is  led  to  the  conclusion  that  the  phe- 
nomena of  induced  contraction  belong  exclusively  to  the  muscle  in 
the  state  of  contraction.  He  now,  however,  finds  reason  for  doubt- 
ing that  the  fact  is  established  that  induced  contractions  are  not 
due  to  an  electric  discharge  produced  during  the  contraction  of  the 
muscle. 

The  second  section  of  this  memoir  relates  to  the  phenomena  eli- 
cited by  the  passage  of  the  electric  current  through  the  nerves  of  a 
living  animal,  or  of  one  recently  killed,  according  to  the  direction 
of  the  current.  He  finds  that  in  whatever  manner  the  current  pass- 
ing through  the  nerve  of  the  inverse  limb  is  arrested,  tetanic  con- 
traction is  excited.  In  order  to  produce  this  effect,  it  is  sufficient 
to  moisten  the  nerve  with  a  large  drop  of  water,  or  to  double  it 
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baek  upon  Hsdf.  Phenomena  perfectly  analogous  to  those  observed 
in  frogsy  may  be  produced  in  warm-blooded  animals,  by  the  action 
of  iuTerse  currents;  they  continue,  however,  for  a  much  shorter 
time,  especially  if  the  vitality  of  the  animal  is  very  great.  These 
phenomena  clearly  belong  to  the  nerve,  and  have  their  origin  in  the 
relation,  the  nature  of  which  is  yet  undetei*mined,  which  exists  be- 
tween nervous  influence  and  the  action  of  the  electric  current  ac- 
cording to  the  direction  of  that  current.  Thus  a  limb  traversed  by 
the  direct  current  may  be  compared  to  a  limb  fatigued  by  repeated 
efforts;  the  inverse  current  may  be  supposed  to  act  in  an  opposite 
manner,  and  during  its  passage,  the  nervous  force  may  accumulate 
in  the  nerve.  The  facts  here  recorded  may  establish  a  fresh  con- 
nection between  nervous  influence  and  the  passage  of  the  electric 
current  according  to  its  direction. 

The  sixth  series  treats  of  the  laws  of  the  electric  discharge  of  the 
Torpedo  and  other  electrical  flshes,  and  of  the  theory  of  the  pro- 
duction of  electricity  in  these  animals.  Irritations  applied  to  any 
point  of  the  body  of  an  electrical  flsh  are  transmitted  by  the  nerves 
to  the  fourth  lobe  of  the  brain,  and  are  then  followed  by  the  elec- 
tric discharge :  the  nervous  action  by  which  this  discharge  is  de- 
termined under  the  influence  of  the  will  resides  in  that  fourth,  or 
Metrical  lobe  of  the  brain ;  for  after  the  three  superior  cerebral 
lobes  have  been  removed,  the  torpedo  can  still  give  the  shock,  either 
voluntarily,  or  by  external  irritations.  The  separation  of  the  two 
electricities  which  takes  place  in  the  cells  of  the  electrical  organ, 
under  nervous  influence,  are  instantaneously  reunited  by  the  dis- 
charge. The  strength  of  the  current  obtained  during  the  discharge 
is  proportional  to  the  length  of  the  cellular  prisms  included  in  the 
closed  circuit.  The  author  concludes  that  the  nervous  force  in- 
creases independently  of  the  will  with  every  increase  in  the  activity 
of  the  functions  of  circulation  and  of  respiration,  and  of  every  act 
of  nutrition,  and  also  under  the  influence  of  certain  agents  intro- 
duced into  the  system. 

The  seventh  and  last  series  treats  of  the  relation  that  exists  be- 
tween the  intensity  of  the  electric  current  and  that  of  the  corre- 
sponding physiological  eflect.  A  detailed  account  is  given  of  the 
apparatus  employed,  and  of  the  method  of  experimenting,  which 
the  author  had  recourse  to  in  his  researches  on  this  branch  of  the 
subject.  The  amount  of  the  contractions  produced  in  muscles  under 
different  circumstances  of  electric  excitation  is  stated  in  a  table 
which  closes  the  paper. 

2.  "On  diflerent  properties  of  Solar  Radiation,  producing  or  pre- 
venting a  deposit  of  Mercury  on  Silver  Plates  coated  with  Iodine,  or 
its  compounds  with  Bromine  or  Chlorine,  modified  by  coloured  glass 
media  and  the  vapours  of  the  atmosphere.'*  By  A.  C.  Claudet. 
Communicated  by  Sir  David  Brewster,  K.H.,  D.C.L.,  F.ll.S.,  &c. 

At  an  early  period  of  the  study  of  photography,  it  was  observed 
that  the  red,  orange  and  yellow  rays  are  endowed  with  antagoni:»tic 
powers,  preventing  and  destroying  the  action  provluced  by  white 
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light,  or  by  the  rays  properly  cMed  pkotoffeme  m^.  One  of  the 
first  discoverers  of  this  property  was  Dr.  Draper  of  New  York: 
his  ezperimeDts  were  made  with  the  pure  ra3rs  of  the  spectniin  act- 
ing on  the  Daguerreotype  plate.  Previously  to  this,  however,  Sir 
J.  Herschel  had  made  similar  observationt*  on  the  action  of  the  pure 
rays  of  the  spectrum  on  several  kinds  of  photogenic  paper.  Dr. 
Draper  also  found  that  the  red,  orange  and  yellow  rays  which 
protect  the  plate  from  ordinary  photogenic  action,  are  themselves 
capable,  when  isolated,  of  producing  a  peculiar  photogenic  effect. 
In  opposition  to  the  hypothesis  of  an  antagonistic  or  destroying 
action  exercised  by  the  red,  orange  and  yellow  rays,  M.  £1.  Bec- 
querel  announced  that  those  rays  are  endowed  with  the  property  of 
continuing  the  action  commenced  by  the  photogenic  rays. 

The  autlior  of  the  present  paper  has  made  a  series  of  observations 
on  light  transmitted  through  certain  colouring  media,  through  the 
vapours  of  the  atmosphere,  and  through  red,  orange  and  yellow 
glasses.  Having  directed  a  camera  obscura  to  the  sun  when  his 
disc  appeared  through  a  fog  quite  red,  he  obtained,  after  ten  seconds, 
a  black  image  of  the  sun.  The  red  sun  had  produced  no  photo- 
genic effect,  although  the  surrounding  spaces  had  been  sufficiently 
affected  by  the  photogenic  rays  coming  from  the  zenith  to  attract 
the  white  vapour  of  mercury ;  thus  proving  that  the  red  rays  have 
no  photogenic  power.  In  another  experiment  he  left  the  plate  in 
the  camera  during  twenty  minutes.  The  sun  had  passed  over  a 
long  space  on  the  surface  of  the  plate,  and  the  result  was  a  long 
image  of  the  sun,  quite  black  throughout;  so  that  not  only  the  red 
sun  had  produced  no  photogenic  action,  but  the  red  rays  had  de- 
stroyed the  effect  produced  previous  to  their  passage.  Not  content 
with  tlie  result  obtained  by  the  slow  motion  of  the  sun,  he  next 
moved  the  camera  obscura  from  right  to  left,  and  vice  versdy  lower- 
ing it  each  time  by  means  of  a  screw.  In  thb  manner  the  sun  was 
made  to  pass  rapidly  over  iive  or  six  zones  of  the  plates,  and  its 
passage  was  marked  by  long  black  bands,  while  the  intervab  were 
white ;  showing  again  that  in  order  to  destroy  the  action  of  the 
photogenic  rays,  it  was  sufficient  to  cause  the  red  rays  to  pass  rapidly 
over  the  spaces  previously  affected  by  the  former. 

He  afterwards  operated  with  coloured  glasses.  After  having 
taken  the  impression  of  a  piece  of  black  lace  by  white  light  on  a 
Daguerreotype  plate,  he  covered  one  half  of  the  plate  and  exposed 
the  other  to  the  radiation  of  a  red  glass.  The  mercury  developed 
an  image  of  the  lace  on  the  part  which  had  been  acted  on  only  by 
the  white  light ;  and  the  other  part,  which  had  afterwards  received 
the  action  of  the  red  rays,  remained  black.  The  red  glass  had  de- 
stroyed the  photogenic  effect,  precisely  as  was  the  case  with  the  red 
light  of  the  sun.  He  made  similar  experiments  with  orange  and 
yellow  glass,  and  obtained  analogous  results,  but  in  different  periods 
of  time.  These  experiments  prove  that  the  red,  orange  and  yellow 
rays  destroy  the  effect  of  photogenic  light,  whether  these  rays  are 
produced  by  the  prism  or  by  the  action  of  coloured  media ;  but  the 
author  believes  that  be  was  the  first  to  remark,  that  after  the  de- 
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strnction  of  the  photogenic  effect,  the  plate  is  perfectly  restored  to 
its  former  sensitiTeness  to  white  light. 

After  exposing  a  plate  to  the  daylight,  and  then  submitting  it  to 
the  destructive  action  of  red,  orange  or  yellow  rays,  it  will  be  found 
to  be  again  sensitive  to  the  same  white  light  It  appears  from  the 
author's  observations,  that  a  plate  may  be  exposed  to  these  two 
actions  alternately,  for  any  number  of  times,  without  altering  the 
final  property  of  the  surface,  which  will  be  invariably  sensitive  to 
the  vapours  of  mercury,  if  its  last  exposure  has  been  to  the  action 
of  white  light ;  whilst  it  will  be  deprived  of  that  sensitiveness  if  it 
has  been  exposed  lastly  to  the  action  of  the  red,  orange  or  yellow 
rays.  It  results  from  the  restoring  action  of  the  red,  orange  and 
yellow  rays,  that  Daguerreotype  plates  may  be  prepared  in  open 
daylight;  and  that  in  order  to  give  sensitiveness,  it  is  necessary 
only  to  place  the  plate  for  some  minutes  under  red  glass  before 
putting  it  into  the  camera  obscura.  The  knowledge  of  this  will  be 
advantageous  to  persons  wishing  to  take  views  in  places  where  it  is 
diflScult  to  find  dark  rooms  in  which  to  prepare  the  plates. 

Besides  the  destructive  actions  of  the  red,  orange  and  yellow 
glasses,  these  same  radiations  are  endowed  with  a  photogenic  action 
of  their  own ;  that  is  to  say,  they  have,  like  the  blue  and  violet  rays, 
the  power  of  causing  the  fixation  of  mercurial  vapours.  Those 
radiations,  therefore,  are  endowed  with  two  actions  of  a  contrary 
nature ;  one  destructive  of  the  effect  of  the  photogenic  light,  and 
the  other  producing  an  effect  analogous  to  that  light 

The  photogenic  action  of  the  red  rays  is  5000  times,  that  of  the 
orange  500  times,  and  that  of  the  yellow  100  times  slower  than  white 
light  in  producing  an  equal  amount  of  effect.  The  destructive  action 
of  the  red  rays  is  100  times  slower  than  that  of  the  white  light,  the 
orange  50  times,  and  the  yellow  only  10  limes.  When  a  plate  has 
been  exposed  to  the  destructive  action  of  any  particular  ray,  it  can- 
not be  affected  photogenically  by  the  radiation  which  has  destroyed 
the  first  effect ;  it  is  sensitive  only  to  the  other  radiations.  The 
photogenic  action  of  any  radiation  cannot  be  continued  by  another. 

The  solar  spectrum  is  therefore  endowed  with  three  different  pho- 
togenic actions,  and  three  different  destroying  actions,  correspond- 
ing with  the  red,  the  yellow  and  the  blue  rays.  The  three  photo- 
genic actions  of  the  spectrum  thus  distinguished  have  distinct  cha- 
racters; each  of  these  radiations  is  endowed  with  a  photogenic 
power  peculiar  to  itself,  and  which  gives  to  the  Daguerreotype  plate 
an  affinity  for  mercurial  vapours;  nevertheless  these  three  actions 
are  so  different,  that  we  cannot,  by  mixing  them  artificially,  make 
one  assist  the  other;  for  they  are  antagonistic.  The  effect  pro- 
duced  by  the  blue  rays  is  destroyed  by  the  red  and  yellow ;  the  red 
and  yellow  mutually  destroy  each  other,  and  the  effect  of  either  is 
destroyed  by  the  blue.  The  alternate  changes  of  the  surface  of  the 
plate  by  these  three  kinds  of  radiation  seem  to  prove  that  the  chemi- 
cal compound  remains  always  the  same  under  these  different  in- 
fluences, and  that  there  is  no  separation  or  disengagement  of  the 
constituent  elements. 
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The  author  has  no  doubt  that  electricity,  which  accompanies  each 
radiation,  acts  positively  under  the  influence  of  the  one,  and  nega- 
rively  under  that  of  the  other,  without  changing  the  chemical  com- 
pound ;  in  the  one  case  this  influence  would  give  the  affinity  for 
mercur}',  and  in  the  other  it  would  destroy  it. 

3.  "  On  the  Value  of  Absolute  Alcohol  in  Spirits  of  different 
Specific  Gravities.'*  By  George  Fownes,  Esq^  F.R.S.,  Professor  of 
Practical  Chemistry  in  University  College,  London. 

Having  been  recently  engaged  in  a  series  of  experiments  on  the 
fermentation  of  sugar  and  molasses,  whieh  rendered  it  necessary  to 
refer  to  a  table  of  the  value  in  absolute  alcohol  of  spirits  of  different 
specific  gravities,  the  author  found  himself  compelled  to  construct 
for  this  purpose  a  new  table,  >vhich  he  lays  before  the  Royal  Society 
in  the  present  paper. 

The  table  was  formed  by  weighing  out  absolute  alcohol  and  di- 
stilled water  in  fixed  proportions,  mixing  them,  and  after  allowing 
time  for  condensation,  detennining  with  suitable  precautions  the 
specific  gravity  of  each  mixture  at  the  temperature  of  60°  Fahren- 
heit. Each  alternate  number  in  the  table  was  so  obtained ;  the  rest 
being  interpolated.  The  alcohol  employed  was  prepared  by  digest- 
ing the  strongest  rectified  spirit,  first  with  dry  carbonate  of  potash 
and  afterwards  with  powdered  quicklime  and  distilling.  It  had  the 
specific  gravity  -7938  at  60°,  and  boiled  at  177°  Fahr. 

The  table  is  followed  by  a  diagram  for  the  purpose  of  contrasting 
the  actual  specific  gravities  found  by  experiment  with  the  calcu- 
lated mean  specific  gravities  of  the  various  mixtures  of  alcohol  and 
water,  in  which  the  specific  gravities  are  indicated  by  horizontal 
lines  and  the  proportions  of  the  two  liquids  by  vertical  lines.  The 
mean  specific  gravities  of  course  run  straight  across  the  diagram 
from  corner  to  corner,  while  the  actual  specific  gravities  form^  an 
irregular  curve  with  upward  convexity,  rising  rapidly  to  near  its 
maximum  deviation  at  30  per  cent,  proceeding  nearly  parallel  with 
the  other  line  to  50  per  cent.,  and  thence  declining  until  it  reaches 
the  extremity  of  the  scale. 

4.  '*  On  the  existence  of  alternating  diurnal  Currents  of  Electricity 
at  the  Terrestrial  Surface,  &c.,  and  their  connection  with  the  Diur- 
nal Variation  of  the  Horizontal  Magnetic  Needle."  By  W.  H. 
Barlow,  Esq.,  M.I.C.E.  Communicated  by  Peter  Barlow,  Esq., 
F.R.S.,  &c. 

The  observations  recorded  in  this  paper  were  undertaken  in  con- 
sequence of  certain  spontaneous  deflections  having  been  noticed  in 
the  needles  of  the  Electric  Telegraph  on  the  Midland  Railway. 
The  telegraph  is  constructed  on  the  principle  patented  by  Messrs. 
Wheatstone  and  Cooke,  and  the  signals  are  qoade  by  deflecting  a 
magnetic  needle  placed  in  a  coil,  to  the  right  or  left,  by  means  of  a 
galvanic  battery.  It  was  observed  that  when  no  signals  were  pass- 
ing, and  when  the  wires  of  the  telegraph  had  simply  connexion 
with  tile  earth  at  the  two  termini,  spontaneous  deflections,  differing 
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in  amount  and  direction,  occasionally  occurred.  It  was  also  ob- 
serred  in  the  four  principal  lines  of  telegraph  which  unite  at  Derby 
as  a  centre,  two  of  which  proceed  in  a  northerly  direction  to  Leeds 
and  to  Lincoln,  and  two  in  a  southerly  direction  to  Birmingham 
and  to  Rugby,  that  the  relative  deflection)  of  the  four  instruments 
were  such  ai  to  indicate  that  when  the  current  of  electricity,  which 
produced  the  deflection,  flowed  from  Rugby  northwards  towards 
Derby,  it  was  also  flowing  nortliwards  in  all  the  other  three ;  and 
likewise,  that  when  it  flowed  southwards  in  one,  it  flowed  south- 
wards in  all;  the  times  of  the  deflections  being  simultaneous  or 
nearly  so.  There  appeared  to  be  no  regularity  as  to  the  hours, 
either  during  the  day  or  night,  at  which  these  deflections  occurred. 
Atmospheric  electricity  also  aflected  the  instruments,  but  in  general 
only  by  sudden  and  violent  effects  during  thunder  storms,  some- 
times reversing  the  poles  of  the  needles  contained  in  the  coils,  and 
sometimes  fusing  the  wire  of  the  coil  itself.  But  the  eflects  flrst 
mentioned  appeared  to  arise  from  a  different  cause ;  and  from  the 
great  extent  of  line  aflected  simultaneously  by  currents  in  the  same 
direction,  it  appeared  impossible  they  could  ari^^e  from  local  atmo- 
spheric influences.  On  the  night  of  Friday  the  19th  of  March, 
there  appeared  a  brilliant  aurora,  and  during  the  whole  time  of  its 
remaining  visible,  rapidly  alternating  deflections  were  exhibited  in 
the  telegraph  instruments. 

The  occurrence  of  these  phenomena  induced  the  author,  with  dc- 
flectometers  of  very  delicate  construction,  to  make  a  series  of  expe- 
riments, from  which  the  following  results  were  deduced.  Wires  in- 
sulated throughout,  and  wires  having  only  one  connexion  with  the 
earth,  produced  no  deflection ;  and  a  complete  circuit  made  by 
uniting  both  extremities  of  two  wire<>,  each  forty-one  miles  long,  but 
insulated  throughout,  produced  no  deflection.  In  every  case,  how- 
ever, a  deflection  was  obtained  on  a  wire  having  both  ends  con- 
nected with  the  earth,  which  deflection  was  continually  varying 
in  amount  and  sometimes  in  direction. 

On  making  a  series  of  observations  every  Hve  minutes  for  twenty- 
four  hours,  at  both  extremities  of  a  wire,  from  Derby  to  Birming- 
ham, it  was  found  that  the  changes,  both  of  amount  and  direction, 
occurred  simultaneously  at  the  two  ends,  and  that  the  current  flowed 
from  one  end  communicating  with  the  earth  to  the  other.  The 
examination  of  this  series  of  observations  showed  a  general 
direction  of  the  needle  to  the  right  from  noon  till  near  niidniglit, 
and  then  to  the  left  until  between  nine  and  ten  a.m.,  when  it  again 
changed  to  the  right  In  consequence  of  this  apparent  regularity, 
the  experiments  were  carefully  followed  up  at  Derby  for  a  fortnight 
on  the  two  telegraphic  wires  proceeding  from  Derby  to  Rugby  and 
Birmingham.  These  experiments  showed  that  the  electric  current 
was  subject  to  a  rc[^ular  diurnal  alternution,  the  times  of  zero  agree- 
ing nearly  with  the  known  times  of  zero  of  the  variation  of  the  mag- 
netic needle ;  and  also  that  the  deflection  to  the  left  corresponded 
with  easterly  variation,  and  the  deflection  to  the  right  with  westerly 
variation ;  the  path  described  by  the  needle  of  the  deflectometer 


684 

being  by  no  means  steady  and  uniform,  but  subject  to 
changes  of  greater  or  less  amount.  The  effects  exhibited  on  these 
wires,  and  which,  from  the  experiments,  were  found  to  occur  on  the 
north  of  Derby  as  well  as  on  the  south,  would  be  accounted  for  by 
supposing  that  they  were  caused  by  alternating  currents  of  elec- 
tricity on  the  earth's  surface  in  a  northeriy  and  southerly  direc- 
tion, proceeding  towards  the  north  until  9Aaif«,  and  towards  the 
south  until  from  7  to  12  p.m.,  and  then  again  turning  northwards; 
agreeing,  therefore,  nearly  in  point  of  time  with  the  usual  times  of 
daily  change  in  the  direction  of  the  magnetic  needle.  The  experi- 
ments, as  has  been  stated,  were  continued  during  a  fortnight,  and 
the  deflection  noted  every  five  minutes,  day  and  night.  The 
paper  contains  the  tabular  records  of  these  observations;  and  also 
diagrams  are  given  exhibiting  the  daily  path  of  the  needle. 

The  author  concludes  his  paper  by  expressing  his  regret  that  his 
avocations  do  not  allow  him  sufficient  lebure  to  prosecute  this  in- 
quiry, but  that  he  will  be  happy  to  place  in  the  hands  of  any  person 
desirous  of  pursuing  the  subject  all  the  tables  and  results  which  he 
has  collected. 

5.  "  On  the  Direction  assumed  by  Plants  during  their  growth."  By 
Professor  Macaire,  of  Geneva.  Communicated  by  P.  M.  Roget, 
M.D.,  Sec.  R.S.,  &c. 

This  paper  b  divided  into  three  sections. 

The  first  section  contains  an  account  of  some  observations  and 
experiments  made  by  the  author  on  the  phenomena  of  the  curling 
of  the  tendrils  of  the  Tamus  communis.  After  a  description  of  the 
tendril,  which  in  this  plant  is  the  footstalk  of  an  abortive  leaf,  the 
author  shows  that  the  contractile  power  of  the  organ  is  excited  by 
contact  with  any  object  whatsoever,  and  even  with  another  part  of 
the  same  plant ;  that  the  curling  begins  at  the  point  of  contact,  but 
continues  in  both  ends  of  the  tendril,  either  forming  knots,  if  there 
be  something  to  embrace,  or  taking  the  shape  of  a  cork-screw,  if 
there  be  not.  The  knots  are  completed  in  a  few  minutes,  and  exert 
a  considerable  degree  of  pressure.  A  separation  from  the  plant 
stops  the  curling  up  of  the  tendril.  The  curling  always  takes  place 
in  the  same  direction  from  the  outside  inwards.  When  the  tendril 
is  immersed  in  water,  or  in  a  solution  of  gum,  it  does  not  contract ; 
but  at  the  same  time  it  does  not  lose  the  faculty  of  curling  up  by 
contact  with  a  solid  body.  Ammonia,  alcohol,  or  £au  de  Cologne 
have  little  or  no  effect  Diluted  sulphuric  and  nitric  acids,  even 
the  vapours  alone  of  the  last,  without  actual  contact,  immediately 
excite  in  the  tendril  an  energetic  contraction.  The  same  thing 
happens  with  a  solution  of  corrosive  sublimate.  On  the  contrary, 
prussic  acid  stops  the  curling  up  that  had  already  begun,  and  rendsrs 
the  tendril  incapable  of  being  again  excited  by  the  contact  of  a 
solid  body. 

The  conclusions  which  the  author  comes  to  on  this  subject  are, 
that  the  contractions  of  tendrils  cannot  be  explained  by  the  hypo- 
theses of  Knight  and  De  Candolle  of  an  unequal  action  of  light  on 
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the  two  sides,  for  they  are  too  rapid  to  be  the  effect  of  so  slow  a 
process  ;  bat  that  they  are  the  result  of  a  vital  property  residing  in 
the  organ,  on  which  the  poisons  act  as  they  do  on  the  sensitive 
plant. 

The  second  section  relates  to  the  direction  of  stems  towards  the 
light.  After  having  described  the  nature  of  the  phenomenon,  and 
stated  the  explanation  of  it  given  by  De  CandoUe,  namely,  the  bend- 
ing of  the  stem  by  an  accumulation  of  carbon  and  the  consequent 
hardening  of  the  side  most  acted  upon  by  light,  the  author  endea- 
vours to  ascertain  if  the  light  exercises  a  real  attraction  for  the  green 
parts  of  plants.  He  operated  on  naturally  floating  plants,  such  as 
the  duckweed  (Lemna  minor  and  Polyrhind)^  and  on  different  species 
of  other  plants  placed  on  cork  floats.  He  placed  each  of  them  on 
water  in  vases  which  were  partly  darkened  by  screens,  and  he  never 
saw  the  plants  receiving  from  the  light  an  impulsion  which  brought 
the  floats  away  from  the  spot  where  they  had  been  placed.  When  the 
plants,  fully  developed,  were  kept  in  the  dark  part  of  the  vase,  there 
sprouted  from  the  neck  of  the  root  a  new  stem,  slender  and  blanched, 
that  ran  all  along  the  water  so  as  to  reach  the  diaphragm,  and  then 
gave  out  leaves  ariti  grew  erect ;  but  the  float  was  never  attracted 
towards  the  light,  although  the  new  stem  which  the  plant  had  to 
produce  was  often  three  feet  and  more  in  length.  In  the  course  of 
these  experiments,  he  had  occasion  to  notice  the  tendency  of  roots 
when  developed  in  the  light  in  water,  to  take  a  spiral  shape,  and 
found  that  the  white  light  appears  to  favour  the  production  of  radi- 
cular fibrils,  while,  on  the  contrary,  the  blue  light  opposes  it. 

In  examining  the  grounds  of  Dutrochet*8  theory  on  the  existence 
in  stems  of  two  systems  of  cells  and  fibres  decreasing  in  size  from 
the  circumference  to  the  centre,  and  from  the  centre  to  the  circum- 
ference, by  which  he  explains  by  endosmose  the  bending  of  the 
stem,  the  author  has  found  that  this  bending  in  contrary  directions 
of  the  two  parts  of  a  stem  slit  longitudinally  has  nothing  to  do  with 
light.  In  cutting  the  stem  in  various  directions,  it  always  bends 
outwards  by  the  swelling  of  the  cells  and  the  resistance  of  the  cuti- 
cle, and  does  not  bend  at  all  if  this  last  is  removed  or  slit  across  in 
two  or  three  places. 

To  ascertain  if  the  sap  could  be  supposed  to  travel  by  endosmose 
from  cell  to  cell,  he  placed  within  one  another  three  endosmose 
tubes  filled  with  a  solution  of  sugar ;  the  last,  or  largest,  plunging 
in  water.  This  was  the  only  one  in  which  any  endosmose  was  visi- 
ble, the  difference  in  density  from  the  others  being  insuificient  to 
produce  it.  It  is  probable  that  it  would  be  the  same  for  the  cells 
of  plants ;  and  some  facts  have  induced  him  to  think  that  the  liquids 
penetrate  chiefly  through  the  intercellular  spaces  of  the  vegetable 
tissue.  He  has  assured  himself  by  experiments  that  neither  licat 
nor  light  have  any  influence  in  increasing  the  quantity  or  the  rapi- 
dity of  endosmose,  and  he  is,  consequently,  little  inclined  to  admit 
this  phenomenon  as  exercising  the  influence  sometimes  attributed  to 
it  in  vegetation,  and  especially  in  the  inclination  of  stems  towards 
the  light. 
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The  third  section  relates  to  the  direction  of  the  leaves  of  plants. 
After  having  described  the  appearance  and  structure  of  the  two 
surfaces  of  leaves,  and  mentioned  the  known  fact  of  the  direction  of 
the  superior  or  varnished  surface  towards  the  light,  the  author  re- 
views the  labours  of  Bonnet  and  Dutrochet  on  this  subject.  As  no 
direct  experiments  had  proved  that  the  direction  of  leaves  is  due  to 
the  influence  of  light  itself,  he  begins  by  showing,  first,  that  the 
turning  over  of  inverted  leaves  does  not  take  place  regularly  in  com- 
plete obscurity ;  socoudiy,  that  it  is  possible  to  induce  a  leaf  to  turn 
itself  over  by  screening  its  superior  surface,  and  by  lighting  its  in- 
ferior one  with  an  inclined  mirror;  and  tliirdly,  that  when  both  the 
surfaces  of  the  leaf  are  illuminated,  the  leaf  takes  a  globular  form 
so  as  to  protect  the  inferior  surface  from  the  lighL  He  afterwards 
shows  that  although  in  must  plants  the  turning  over  of  inverted 
leaves  takes  place  through  a  movement  of  the  footstalk,  yet  in  some 
of  them  it  is  the  flat  part  of  tiie  leaf  that  curls  itself  over,  and  that 
in  all  the  same  thing  happens  when  it  is  the  best  way  of  bringing 
back  the  superior  surface  of  the  leaf  towaixls  the  light.  This  is  the 
case,  for  ins»tauce,  when  the  footstalk  has  been  removed,  and  when 
the  inferior  surface  is  lighted  by  a  mirror  and  the  superior  one  is 
scroened  by  a  piece  of  black  paper  fixed  to  it.  The  flat  part  of  the 
leaf  bends  its  edges  and  takes  a  globular  form. 

The  two  surfaces  of  the  leaf  do  not  seem  to  be  under  the  influ- 
ence of  any  real  attraction  towards  the  light,  for  when  placed  in  an 
inverted  position  on  moveable  floats,  the  leaf  turns  itself  over  by 
means  of  the  footstalk,  or  the  curling  of  the  flat  part,  without* cre- 
ating any  motion  in  the  float.  The  removal  of  one  or  many  leaflets 
in  a  compound  leaf,  or  of  part  of  a  single  leaf,  does  not  prevent  the 
turning  over  of  the  remainder  when  placed  towards  the  light  in  an 
inverted  position.  By  means  of  coloured  glasses,  the  purity  of  the 
light  of  which  had  been  ascertained  by  the  prism,  it  has  been  shown 
that  the  leaves  turn  over  best  in  the  blue  rays ;  next  in  the  violet, 
but  not  at  all  in  the  red. 

The  author  next  examines  the  differences  produced  in  the  power 
of  leaves  to  exlude  and  decompose  carbonic  acid,  according  as  the 
light  shines  on  one  or  other  of  their  surfaces.  In  order  to  measure 
the  exhalation,  he  placed  in  a  bottle  full  of  water  of  known  weight, 
a  leaf  wiih  one  of  its  surfaces  darkened  and  the  other  exposed  to 
light,  changing  tiie  surfaces  alternately  while  the  experiment  lasted. 
The  result  of  a  great  many  series  of  experiments  has  been  to  show 
that  tlie  loss  of  water  by  exhalation  in  all  temperatures  and  by  all 
weathers  is  niucli  iiiore  eonsidei-able  during  the  same  time  when  the 
inferior  surface  of  the  leaf  is  exposed  to  light,  than  when  the  supe- 
rior surface  is  so  exposed.  This  increase  explains  the  rapid  wither- 
ing and  subs('(|uent  death  of  inverted  leave-i  which  cannot  turn  them- 
selves over,  in  coloured  glaNses  the  blue  rays  created  the  greatest 
exhalation  ;  next  the  dlHused  white  light ;  next  the  green ;  the  rod 
rays  coming  last. 

On  examining,  under  the  same  cireumstunces,  the  decomposition 
of  carbonic  acid,  the  author  first  sought  in  what  part  ti\'  the  leaf  this 
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chemical  power  resided.  He  found  that  the  green  matter  did  not 
poasess  it  in  itself,  that  it  operated  in  the  cells  of  the  parenchyma, 
and  that  the  yessels  and  pores  of  the  cuticle  have  a  useful  influence 
in  the  phenomenon,  so  as  to  increase  the  quantity  of  oxygen  gas 
disengaged.  When  solar  light  is  received  on  the  superior  surface 
of  leaves  immersed  in  spring  water,  the  quantity  of  oxygen  gas  dis* 
engaged  is,  in  the  same  time  and  under  similar  circumstances,  two 
or  three  times  greater  than  when  it  is  received  on  the  inferior  sur- 
face. The  same  difference  may  be  observed  in  the  diffused  light, 
by  means  of  the  leaves  of  Camellia  japonica^  Portugal  laurel,  and 
some  others  which,  when  kept  during  some  time  in  the  dark  in 
spring  water,  give  out,  when  brought  intci  the  light,  bubbles  of  oxy- 
gen gas  through  the  central  vessels  of  the  footstalk. 

The  following  is  a  brief  recapitulation  of  the  facts  which  the 
author  has  attempted  to  prove  in  this  paper : — 

1.  The  theories  advanced  to  explain  the  curling  up  of  tendrils, 
do  not  agree  with  the  experiments  made  on  those  of  the  Tamus 
communis^  this  phenomenon  being  the  result  of  a  vital  irritability 
acted  upon  by  chemical  agents. 

2.  The  direction  of  the  green  parts  of  plants  towards  the  light  is 
not  the  result  of  an  attraction  properly  so  called. 

3.  The  bending  outwards  oi'  slit  stems  is  due  to  the  elongation  of 
the  cellular  tissue  by  endosmose  of  water  and  the  resistance  of  the 
cuticle. 

4.  The  quantity  or  rapidity  of  endosmose  is  not  influenced  by  heat 
or  Fight 

5.  Light  is  the  only  agent  of  the  natural  position  of  leaves  and 
of  their  turning  over  when  inverted.  The  blue  are  the  most,  the 
red  the  least  active  rays. 

6.  Light  does  not  act  in  this  case  by  a  physical  attraction  or  re- 
pulsion, properly  so  called. 

7*  The  turning  over  of  leaves  takes  place  sometimes  by  a  torsion 
of  the  footstalk,  sometimes  by  a  curling  of  the  flat  part 

8.  The  blue  rays  appear  to  be  the  most,  and  the  red  the  least 
active  in  operating  the  turning  over  of  leaves. 

9.  The  exhalation  of  leaves  is  much  increased  when  their  inferior 
surface  is  exposed  to  light. 

10.  The  decomposition  of  carbonic  acid  and  the  disengagement 
of  oxygen  gas  are,  under  the  same  circumstances,  considerably  di- 
minished. 

6.  *'  On  the  Solution  of  Linear  Differential  Equations."  By 
Charles  James  Hargreave,  Esq.,  B.L.,  F.U.S.,  Professor  of  Juris- 
prudence in  University  College,  London. 

1.  By  the  aid  of  two  simple  theorems  expressing  the  laws  under 
which  the  operations  of  differentiation  combine  with  operations  de- 
noted by  factors,  functions  of  the  independent  variable,  the  author 
arrives  at  a  principle  extensively  applicable  to  the  solution  of  equa- 
tions, which  may  be  stated  as  follows : — ^'  if  any  linear  equation 
f  (2',D).tt=X  have  for  its  solution  tt=i//(4r,D).X,  this  solution  being 
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iO  Wrttleil  thiU  the  operations  included  under  the  function  4^  are  not 
performed  or  suppressed,  then  f  (D,— «).fi=sX  has  for  its  solution 
fis^(D,— «).X.''  The  solution  thus  obtained  may  not  be,  and  often 
is  not,  interpretable,  at  least  in  finite  terms ;  but  if  by  any  trans- 
formation a  meaning  can  be  attached  to  this  form,  it  will  be  found 
to  represent  a  true  result. 

An  important  solution  immediately  deducible  from  this  principle 
is  given  by  Mr.  Boole  in  the  Philosophical  Magazine  for  February 
184*7»  and  is  extensively  employed  in  the  present  paper.  It  is  imme- 
diately obtained  by  making  the  conversion  above  proposed  in  the 
general  equation  of  the  first  order  and  its  s<dution. 

2.  By  the  use  of  this  theorem  and  the  general  theorems  above 
referred  to,  the  solution  of  the  equation 

is  found  in  the  form 

ii=«"f-/Q*^(D«H-c«)«»->{a?->(D«+c«)-«»(«-(«»-» .i/W».P)} ; 

of  which  various  particular  cases  and  transformations  are  given  and 
discussed ;  including  the  well-known  forms 

2m 
DHiH- — Du±c«.i«=P, 


and  extensions  of  these  forms. 

The  application  of  the  process  to  equations  of  the  third  and  higher 
orders  gives  rise  to  solutions  of  analogous  forms ;  and  in  particular 
the  equation 

is  solved  in  the  form 

ti=(a^D,+  ..  +a,D+ao)-»f«.''(D-a)\D-/3)»... 

where  — -z-. __.  , — —  + H 3+... 

and  by  the  application  of  the  theorems  first  referred  to,  a  still  more 
general  form  is  solved. 

The  solutions  above-mentioned  are  subject  to  the  important  re- 
striction that  m,  A,  B,  &c.  (denoting  the  number  of  times  that  the 
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operatioD8  are  to  be  repeated)  must  be  integer ;  but  in  the  subse- 
quent part  of  the  paper,  a  mode  is  suggested  of  instantan^iisly  con* 
verting  these  solutions  into  definite  integrals  not  affected  by  the  re- 
striction. 

3.  The  interchange  of  symbols  aboi'e  suggested  frequently  renders 
available  forms  of  solution  which  otherwise  would  nut  be  interpret^ 
able  in  finite  terms.  The  operation  (^D)"*  is  not  intelligible  if  m 
be  a  fraction  ;  btit  if  by  any  legitimate  process  this  be  changed  into 
the  factor  (^(— ^))"'9  the  restriction  ceases  to  operate.  By  the  ap- 
plication of  this  principle,  solutions  of  a  simple  character  are  ob- 
tained for  (b  being  int^er), 

4.  The  advantages  of  the  forms  above  given  in  this  particular, 
that  the  number  and  order  of  the  operations  in  the  solution  are  ex- 
pressed generally,  and  not  by  a  series  of  substitutions  involving 
changes  of  the  variable  as  in  the  ordinary  mode  of  solving  Riccati's 
equation,  appear  more  clearly  in  the  application  to  partial  linear 
differential  equations.     Thus,  the  equation 


dhi    2ft  dhi 
dbfi"^  xdxdy 


which  may  be  solved  by  m  successive  substitutions,  receives  its 
solution  in  the  general  form 

"which  exhibits  at  a  glance  all  the  successive  processes  to  be  per- 
formed upon  ^(x^y)  in  order  to  arrive  at  the  result.  It  will  be  ob- 
served that  the  process  t^'  performed  upon  ^y  denotes  ^(y+px). 
Among  other  results  worthy  of  notice  on  this  branch  of  the  subject 
may  be  noticed  the  solution  of 


d^u 


(du    du\     a(a— 1)— iii(m— 1) 


^5^  ^p  Jt^q\dp^  dq)  ^  (/)  +  qY  ^  ^^P'^'> 

(solved  by  Euler  in  a  series  when  there  U  no  second  term) ;  viz. 
ii=r«"— (T)«-D'«)—»  j  jr-»(D'-D'«)-"{a-'-»«+».tKar^)}  }  ; 
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^  being  determined  from  f  by  the  equations^ ax +y;  and  the  solu- 
tion of 

which  is  readily  dedoced  from  the  solution  of  the  corresponding 
form  in  ordinary  equations. 

5.  The  character  of  roost  of  the  solutions  may  be  described  as 
follows :  they  consist  in  the  performance  (repeated  m  times)  of  ope- 
rations of  the  form  ^D  upon  the  second  side  X;  multiplication  by 
the  factor  x-^;  and  the  performance  (repeated  m— 1  times)  of  the 
inverse  operation  (^D)"' ;  and  it  will  be  seen  that,  in  all  cases 
where  X=0,  it  is  sufficient  to  perform  the  direct  operation  f  D  a 
single  time. 

It  is  a  remarkable  phenomenon  connected  with  the  solutions  last 
mentioned,  that  they  are  instantaneously  convertible  into  definite 
integrals  by  changing  ^D  into  ^7,  multiplying  by  t**,  changing  x~i 
into  D'"'  (D'  denoting  differentiation  with  regard  toz),  and  as:>ign- 
ing  proper  limits  for  the  integral.  In  this  manner  definite  integrals 
are  immediately  found  for 

I>ti+H=:0, 

X 

l>m-ar.ii=0, 

(cw: + 6„)D'Hi  + ..  H- (a^^ar -h  fto)w=0, 

and  other  forms. 

6.  The  application  of  the  principle  above  stated  to  equations  of 
finite  differences  gives  solutions  for  the  equations 

(a„a:+6«)u,+n+. . .  .+(a|X-h^)M#+i  +  (aoa?+^o)«»=Q#. 
(a„a?+6n)A»M,-h....+(oiar-f^)AM,+(aoar+6o)u,=Q,; 

and  where  the  number  of  operations  to  be  performed  is  denoted  by 
a  fraction,  solutions  are  found  in  the  form  of  definite  integrals. 
The  solution  of  the  first  when  Q«=0  is 

and  that  of  the  second  is  somewhat  similar. 
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From  tome  investigations  effected  by  interchanging  the  symbola 
X  and  D  in  the  solution  of  the  general  linear  equation  in  finite  dif- 
ferences of  the  first  order,  it  would  seem  that  definite  summations 
may  be  used  to  represent  the  solutions  of  certain  forms  of  equations. 
Thus  a  partial  solution  of 

e-'.M— D*u=c 

is  c2(r«)»f«»  from  «=  —  a  to  «=0. 

?•  In  attempting  the  solution  of  some  equations  by  means  of  suc- 
cessive operations,  not  consisting  exclusively  of  D  combined  with 
constants,  but  involving  also  functions  of  x,  the  only  result  which 
appeared  to  the  author  worthy  of  notice  is  the  solution  of 

D*u+^Dtt-h^-n(«-hl);^=X; 

from  a  particular  case  of  which,  the  general  solution  of  Laplace's 
equation, 

may  be  found  in  the  simple  form 
«=.*'°"'^^(^J"{(l-^')7(y-2Un-.  ;,i^=r))}. 

with  a  similar  function  using  —  ^  —  1  for  v  —  1. 

7*  '*  Researches  on  the  Function  of  the  Intercostal  Muscles  and 
on  the  Respiratory  Movements,  with  some  remarks  on  Muscular 
Power,  in  Man.*'  By  John  Hutciiinson,  M.R.C.S.  Communicated 
by  Sir  Benjamin  Brodie,  Bart.,  F.R.S.,  &c. 

The  object  of  this  paper  is  to  demonstrate  by  models  and  dis- 
sections the  action  of  the  intercostal  muscles. 

After  premising  an  a(XOunt  of  the  views  of  several  eminent  phy- 
siologists, and  in  particular  those  promulgated  by  Haller,  the  author 
shows  that  they  resolve  themselves  into  the  general  opinion  that  the 
scalene  or  other  muscles  of  the  neck  fix  the  first  rib,  in  order  to 
enable  the  two  sets  of  intercostal  muscles  to  act  either  separately  or 
conjointly,  as  inspiratory  or  expiratory  muscles.  He  then  proceeds 
to  state  the  proofs  that  the  intercostal  muscles  possess  an  action 
which  is  independent  of  any  other  muscle,  and  also  independent  of 
each  other,  so  that  any  ol'  tlu;  twelve  ribs  may  be  elevated  or  de- 
pressed by  them  either  separately  or  conjointly.  He  demonstrates 
the  nature  of  this  action  by  means  of  models,  producing  oblique 
tensions  between  levers  representing  tiie  ribs,  and  allowing  of  rota- 
tion on  their  centres  of  motion  ;  and  he  shows  tliat  such  tension  in 
the  direction  of  the  external  intercostal  niu.<cles,  elevates  both  the 
levers  until  the  tension  ceases,  or  the  position  of  the  bars  by  proxi- 
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mity  obstruct  each  other.  If  the  tension  be  exerted  in  a  contrary 
direction,  as  in  the  internal  intercostal  muscles,  the  bars  are  both 
depressed.  This  movement  was  demonstrated  by  a  model.  It  was 
farther  shown  that  two  tensions  decussating  can,  according  to  the 
position  of  the  fulcra,  be  made  to  act  as  associates  or  antagonists  to 
each  other.  Such  motions  are  to  be  considered  with  reference  to 
the  fulcra,  bars  with  one  fulcrum  common  to  each  having  no  such 
action ;  and  the  author  accordingly  draws  the  following  conclu- 
sions : — 

1st.  All  the  external  intercostal  muscles  are  true  inspiratory  mus- 
cles, elevators  of  the  ribs,  and  with  this  act  they  dilate  the  int^« 
costal  spaces,  thus  increasing  the  cavity  of  the  chest. 

2nd.  The  internal  intercostal  muscles  have  a  double  action;  the 
portions  situated  between  the  cartilages  are  associates  in  action 
with  the  external  layer,  and  act  as  elevators  of  the  cartilages,  while 
the  portion  between  the  ribs  ai*e  depressors,  or  antagonists  of  the 
external  layer,  and  are  here  true  expiratory  muscles ;  with  thb  they 
decrease  the  intercostal  spaces. 

3rd.  These  muscles  can  elevate  or  depress  the  ribs  independently 
of  any  other  muscle,  fixing  the  first  or  last  rib.  Any  one  lamella, 
or  series  of  muscles,  can,  as  required,  independently  perform  in- 
spiration or  expiration  at  any  one  of  the  twenty-two  intercostal 
spaces. 

4th.  In  inspiration,  the  intercostal  spaces  increase,  with  a  shorts 
ening  of  the  muscle;  and  in  .expiration,  they  decrease  their  perpen- 
dicular distance,  with  a  shortening  of  the  muscle. 

5th.  All  parallel  intercostal  muscles,  acting  with  uniform  force, 
concur  in  the  same  effect,  whether  near  the  fulcrum  or  more  distant 
from  it,  and  these  muscles  gain  power  with  their  increasing  obliquity 
as  well  as  speed. 

In  the  third  part  of  the  paper  an  account  is  given  of  the  differ- 
ence between  the  external  thoracic  space  and  the  internal  pulmonic 
space.  The  respiratory  movements  are  described  in  health  and 
disease,  and  it  is  shown  that  the  chest  is  rarely  enlarged  at  two 
places  at  one  and  the  same  time. 

In  conclusion  the  author  conceives  that  he  has  established  the 
following  propositions : — 

1st  Costal  breathing  may  be  distinguished  from  abdominal  by 
determining  which  part  is  first  put  in  motion,  and  the  kind  of  re- 
spiration may  be  designated  according  to  the  name  of  such  part. 

2nd.  Healthy  costal  breathing  begins  with  the  motion  of  a  supe- 
rior rib,  which  is  followed  by  that  of  the  lower  ones  in  succession. 

3rd.  Ordinary  respiration  in  men  is  abdominal,  in  women,  costal ; 
extraordinar)'  breathing  is  the  same  in  both  sexes. 

4th.  Any  of  the  ribs,  from  the  twelfth  to  the  first,  may  carry  on 
respiration. 

5th.  Diseased  respiration  is  of  various  kinds ;  the  movements  may 
be  symmetric  or  not  symmetric,  costal  or  abdominal;  all  or  none  of 
the  ribs  may  move ;  the  abdomen  may  or  may  not  move ;  the  chest 
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aditeto  in  all  Its  dimeiwioiis  at  one  and  the  Nime  time;  eottal  and 
minal  breathing  may  alteniate  with  one  another;  cot^tal  motion 
may  be  undulating  or  not ;  and  all  these  may  be  eombint-d  in  one» 
which  the  author  terms  "  knUatbig  breaUiing  ;'*  and  lastly,  the  quan* 
Uty  of  air  breathed  in  diminished  when  Uiere  exists  pulmonary  dif« 
ease. 

8.  "  On  the  Structure  and  Development  of  the  Liver."  By  C. 
Handfield  Jones,  M.B.,  Cantab.  Communicated  by  Sir  Benjamin 
C.  Brodie,  Bart^  P.R.&»  &c 

The  author  gives  a  detailed  description  of  the  structure  of  the 
liver  in  animals  belonging  to  various  classes  of  the  animal  kingdom. 
He  states  that  in  the  Bryosoon,  a  highly  organised  polype*  it  in  clearly 
of  the  follicular  tvpe ;  and  that  in  the  Asterias,  the  function  of  tlw 
liver  is  prolmbly  shared  between  the  closed  appendage  of  the  stomadi 
and  the  terminal  cnca  of  the  large  ramifying  prolongations  of  the 
digesUve  sac  contained  in  the  several  rays.  Among  the  Annulosa* 
the  earthworm  presents  an  arrangement  of  the  elements  of  the  he- 
patic organ*  corresponding  in  simplicity  with  the  general  configura- 
tion of  the  bodyt  a  single  Uyer  of  large  biliary  cells  being  applied  as 
•  kind  of  coating  over  the  greater  part  of  the  intestinal  canal.  In 
another  member  of  the  same  class,  the  Leech,  in  which  the  digest- 
ive cavity  b  much  less  simple,  and  presents  a  number  of  saccult 
on  each  side,  these  elements  have  a  very  different  disposition ;  and 
the  secreting  cells,  although  some  remain  isolated,  for  the  most 
part  coalesce  to  fonn  tubes,  having  a  succession  of  dilatations 
and  constrictions,  and  finally  uniting  and  opening  into  the  intes- 
tine. In  Insects,  the  usual  arrangement  is  that  of  long  curved  fila- 
mentary tubes,  which  wind  about  the  intestine ;  these,  in  the  meat 
fly,  are  sacculated  throughout  the  greater  part  of  their  course,  till 
they  arrive  quite  close  to  the  pylorus,  where  they  open ;  near  their 
origin  they  appear  to  consist  of  separate  vesicles,  which  become 
gradually  fused  together,  but  occasionally  they  are  teen  quite  sepa- 
rate. The  basement  membrane  of  the  tubes  is  strongly  marked, 
and  encloses  a  large  quantity  of  granular  matter  of  a  yellowish  tinge, 
with  secreting  cells ;  another  portion  of  the  liver  consists  of  sepa^ 
rate  celU  lying  in  a  granular  blastema,  which  cells,  in  a  later  stage 
of  development,  are  seen  to  be  included  in  vehicles  or  short  tubes 
of  homogeneous  membrane,  oAen  coalf  scing  and  exhibiting  a  more 
or  less  manifestly  plexiform  arrangement;  this  portion  of  the 
liver  is  regarded  by  Mr.  Newport  as  really  adipose  tissue.  The 
author  has  termed  it  the  Parenchymatous  portion  of  the  liver,  on 
account  of  its  general  appearance  and  mode  of  development,  though 
he  has  not  been  able  to  determine  whether  the  tubes  always  origi- 
nate from  it.  Among  the  Arachnida,  the  follicular  type  of  arrange- 
ment prevails;  and  the  same  is  the  case  with  the  Crustacea,  the  folli- 
cles in  these  last  being  distinctly  visible  to  the  naked  eye.  In  Mol- 
lusca  also,  we  find  the  follicular  arrangement  universally  to  obtain  ; 
yet  in  certain  cases  the  limiting  membrane  of  the  follicles  cannot  be 
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shown  to  existy  and  the  author  therefore  thinks  that  its  importance 
is  probably  not  great,  but  that  it  serves  chiefly  to  fulfil  the  me- 
chanical function  which  its  synonym  '*  basemeni"  indicates.  The 
quantity  of  retained  secretion  in  the  liver  of  molluscs  seems  dearly 
to  imply  that  the  bile  in  them  is  not  an  excrementitious  fluid ;  it  is 
used  slowly  on  account  of  the  imperfect  character  of  the  respira- 
tion. 

In  passing  from  the  Invertebrata  to  the  Vertebrate  division  of  the 
animal  kingdom,  and  begiiining  with  the  class  of  Fishes,  a  great 
change  is  immediately  manifest  in  the  form  and  character  of  the 
biliary  organ ;  it  is  now  a  gland  of  solid  texture,  to  which  the  term 
parenchymal  is  justly  applied.  Two  portions  amy  be  distinguished 
in  it,  namely,  the  secreting  parenchyma,  consisting  of  delicate  cellsy 
or  very  often  of  nuclei,  granular  and  elaborated  matters  in  great 
part,  and  the  excreting  ducts,  which,  though  completely  obscured 
by  the  surrounding  bulky  parenchyma,  may  yet  be  satisfactorily  de- 
monstrated, and  traced  often  to  their  terminal  extremities  in  the 
following  manner.  If  a  branch  of  the  hepatic  duct  be  taken  up  in 
the  forceps,  it  may  be  dissected  out  without  much  difficulty  from 
the  surrounding  substance,  which  is  very  soft  and  yields  readily  to 
gentle  manipulation ;  when  a  trunk  is  in  thb  way  removed  and 
placed  under  the  microscope,  a  multitude  of  minute  ramifications 
are  seen  adhering  to  it ;  among  these  not  a  few  may  be  discovered, 
which  do  not  appear  to  have  suffered  injury ;  some  are  occasionally 
seen  terminating  by  distinctly  closed  extremities ;  more  usually  the 
duct  becomes  very  minute  and  gradually  loses  all  definite  structure, 
appearing  at  last  like  a  mere  tract  of  granular  matter ;  in  either 
case  there  is  no  communication  by  continuity  with  the  surrounding 
parenchyma.  Large  yellow  corpuscles,  peculiar  cells,  and  a  consi- 
derable quantity  of  free  oily  matter  usually  existing  in  the  liver  of 
various  fishes,  seem  generally  to  indicate  a  great  superiority  in  the 
amount  of  secretory  over  that  of  excretory  action,  and  to  betoken 
clearly  the  feeble  inten:>ity  of  the  aerating  function. 

In  Reptiles,  there  is  the  same  arrangement  in  the  liver,  namely, 
a  secreting  parenchyma  of  cells  and  an  apparatus  of  excretory  ducts, 
which  have  the  same  essential  characters  as  those  of  fishes;  but 
there  exists  very  frequently  in  the  parenchyma  remarkable  dark 
corpuscles,  which  appear  to  be  masses  of  retained  biliary  matter, 
the  import  of  which,  in  the  situation  they  occupy,  is  doubtless  the 
same  as  that  of  the  similar  masses  existing  in  fishes. 

In  Birds,  the  parenchyma  of  the  liver  is  remarkably  free  from  oily 
or  retained  biliary  matters;  it  often  consists  almost  wholly  of  free 
nuclei  and  granular  matter,  with  scarcely  a  single  perfect  ce^l;  the 
excretory  ducts  often  greatly  resemble  those  uf  reptiles,  sometimes 
rather  those  of  mammalia;  the  essential  character  is,  however,  always 
the  same,  namely,  that  they  terminate  without  forming  any  important 
connexion  with  the  parenchyma. 

In  Mammalia,  the  parenchyma  of  the  liver  consists  usually  of  per- 
fect cells,  which  are  arranged  often  in  linear  series  of  considerable 


Iiagtkt  ndktiiig  fnm the ub of  eaeh  lobule;  theia unite «! vtriout 
points  widi  cmSi  other,  ao  as  to  preteot  a  more  or  lets  decidedly 
pkndform  appeurance.    Each  lobule,  as  described  by  Mr.  Kieman, 
■  aepantad  from  the  adljacent  ones  by  the  termioal  twigs  of  the 
portal  ran,  and  to  a  glieater  or  less  extent  by  a  ^  fissure,"  though  in 
■MMt  animals  the  lobules  are  coutinvous  with  each  other  both  a()ove 
and  bdow  the  fissure.    The  daboration  of  the  secreted  product 
seena  to  be  most  completely  effected  in  the  cells  adjoining  the 
margini  of  the  lobules,  which  aie  oiVen  seen  to  contain  a  krger 
qnantiqf  of  biliary  matter  than  those  in  the  interior,  and  to  be  appa* 
rsntly  in  the  act  of  discharging  it  into  the  fisA«ure ;  the  margin  of 
the  lobule  then  presents  an  irregular  surface  with  large  globules  of 
the  secretion  dustering  together  all  over  iu  The  capsule  of  Glt«soa 
sanottodinig  the  vesseb  in  the  portal  canals  gives  a  fibrous  invests 
ment  to  those  surfaces  of  the  lo'uules  which  are  towards  the  canal ; 
but  when  it  has  arrived  in  the  figures,  it  forms  a  continuous  mem- 
hnme  lining  the  surfaces  of  q)posite  lobules ;  this  membrane  is  often 
truly  homogeneous,  and  doselv  resembles  the  basement  tissue :  thers 
appeals  occasionally  to  be  a  delicate  epithelium  on  its  free  surface; 
but  this,  as  well  as  the  membrane  itself,  is  often  absent,  when  the 
awrgin  of  the  lobules  is  in  that  condition  which  has  just  been  de- 
scribed and  which  may  be  termed  acUve,    The  minute  branches  of 
the  hepadc  duct  as  they  approach  their  termination  undergo  a  re- 
markable alteration  in  their  structure ;  they  lose  their  fibrous  coat, 
which  blends  itself  with  the  membranous  expansions  of  the  capsule 
of  Giisson ;  their  basement  membrane  becomes  gradually  indistinct, 
and  at  last  ceases  to  exist,  and  the  epithelial  particles  no  longer 
retain  their  individuality,  but  appear  to  be  reduced  to  mere  nuclei, 
set  very  dose  together  in  a  faintly  granular  basis  substance.    The 
mode  of  their  termination  b  not  uniformly  the  same;  frequently  they 
present  distinctly  dosed  rounded  extremities,  between  one  and  two 
thousandths  of  an  inch  in  diameter ;  at  other  times  they  seem  to 
cease  gradually  in  the  midst  of  fibrous  tissue,  the  nuclei  alone  being 
duposed  for  some  little  way  in  such  a  manner  as  to  convey  the  idea 
of  a  continuation  of  the  ducu    These  ducts  can  seldom  be  dis- 
cerned in  the  fissures,  but  have  several  times  been  seen  in  the 
^  spaces,**  where  several  fissures  unite ;  they  do  not  form  anything 
like  a  plexus  between  the  lobules.     From  the  anatomical  relation  of 
the  ducts  to  the  parenchyma,  and  from  the  circumstance  that  a 
distinct  vessel  conveying  a  different  kind  of  blood  is  distributed  to 
the  hepatic  duct,  as  soon  as  the  liver  assumes  the  parenchymal  form, 
it  seems  probable  that  the  mode  in  which  the  secreted  bile  is  con- 
veyed out  of  the  organ,  is  by  its  permeating  the  coats  of  the  minute 
ducts  in  obedience  to  an  endosmotic  attraction,  which  takes  place 
between  the  bile  in  which  the  ducts  may  be  said  to  be  bathed,  and 
a  denser  (perhaps  mucous)  fluid  formed  in  their  interior.     The 
large  quantity  of  oily  matter  frequently  existing  in  a  free  state  in 
the  secreting  parenchyma  of  the  liver,  which  must  be  regarded  as  a 
product  of  secretory  action,  seems  to  suggest  the  idea,  that  a  cer- 
tain quantity  of  the  biliary  secretion  may  be  directly  absorbed  into 
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the  blood,  and  in  this  manner  conveyed  away  from  the  organs,  jiut 
as  occurs  in  the  thyroid  body,  suprarenid  capsules,  and  other 
glands  unprovided  with  efferent  ducts. 

With  respect  to  the  development  of  the  liver,  the  author  considers 
the  opinion  of  Reichart  to  be  decidedly  the  correct  one,  namely, 
that  its  formation  commences  by  a  cellular  growth  from  the  germi- 
nal membrane,  independently  of  any  protrusion  of  the  intestinal 
canal.  On  the  morning  of  the  fifth  day,  the  oesophagus  and  stomach 
are  clearly  discernible,  the  liver  lying  between  the  heart,  which  is  in 
front,  and  the  stomach  which  is  behind ;  it  is  manifestly  a  parenchy- 
mal mass,  and  its  border  is  quite  distinct  and  separate  from  the  digest- 
ive canal ;  at  this  period,  the  vitelline  duct  is  wide,  it  does  not  open 
into  the  abdominal  cavity,  but  its  canal  is  continued  into  an  anterior 
and  posterior  division,  which  are  tubes  of  homogeneous  membrane, 
filled,  like  the  duct,  with  opaque  oily  contents;  the  anterior  one 
runs  forwards,  and  fonns  behind  the  liver  a  terminal  expanded 
cavity,  from  which  then  passes  one  ofii^et,  which,  gradually  dilating, 
opens  into  the  stomach ;  a  second,  which  runs  in  a  direction  up- 
wards and  backwards,  and  forms  apparently  a  ceecal  prolongation ; 
and  a  third  and  fourth,  which  are  of  smaller  size,  arise  from  the 
anterior  part  of  the  cavity  and  run  to  the  liver,  though  they  cannot 
be  seen  to  ramify  in  its  substance ;  at  a  somewhat  later  period,  these 
offsets  waste  away,  excepting  the  one  which  is  continued  into  the 
stomach,  and  then  the  mass  of  the  liver  is  completely  free  and  un- 
connected with  any  part  of  the  intestine.  As  the  vitelline  duct 
contracts,  the  anterior  and  posterior  prolongations  of  it  become 
fairly  continuous  and  form  a  loop  of  intestine,  the  posterior  division 
being  evidently  destined  to  form  the  cloaca  and  lower  part  of  the 
canal.  The  final  development  of  the  hepatic  duct  takes  place  about 
the  ninth  day  by  a  growth  proceeding  from  the  liver  itself,  and 
consisting  of  exactly  similar  material ;  this  growth  extends  towards 
the  lower  part  of  the.  loop  of  duodenum,  which  is  now  distinct,  and 
appears  to  blend  with  the  coats  of  the  intestine ;  around  it,  at  its 
lower  part,  the  structure  of  the  pancreas  is  seen  to  be  in  process  of 
formation.  The  further  progress  of  development  of  the  hepatic 
duct  will,  the  author  thinks,  require  to  be  carefully  examined,  but 
the  details  he  has  given  in  this  paper  have  satisfied  him  of  the  cor- 
rectness of  the  statement  that  the  structure  of  the  liver  is  essentially 
parenchymal. 
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NoTember  80,  1847. 
The  BfARQUIS  OF  NORTHAMPTON,  Pretident.  in  the  Cheir. 


Mr.  Oraham,  on  the  part  of  the  Auditors  of  the  Treasurer't  Ac- 
oonntB,  reported*  that  the  total  receipts  during  the  past  year»  in- 
cluding a  balance  of  £1885  13«.  2</.»  carried  from  the  account  of  the 
preceding  year,  amounted  to  £5133  6#.  \\d.\  and  that  the  total  ex- 
penditure, including  an  investment  of  £2185  d«.  8(f.  in  the  funds, 
was  £4496  15«.  %d„  leaving  a  balance  in  the  hands  of  the  Treasurer 
of£636  11«.  3if. 

The  thanks  of  the  Society  were  given  to  the  Auditors  for  the 
trouble  tiiey  have  taken  in  examining  the  Treasurer's  Accounts. 

The  thanks  of  the  Society  were  given  to  the  Tk^asurer. 

List  of  Fellows  of  the  Royal  Society  deceased  since  the  last  Anni- 
versary (1846). 

On  the  Home  List, 


Argyll,  the  Duke  of. 
Beauderky    Vioe-Admiral    Lord 

Amelius. 
Beckett,  Right  Hon.  Sir  John, 

Bart. 
Bingley,  Robert,  Esq. 
Bridgman,  William,  Esq. 
Carlisle,  Nicholas,  Esq. 
Dealtry,  Rev.  WiUiam,  D.D. 
Dobson,  Sir  Richard. 
East,  Right  Hon.   Sir  Edward 

Hyde,  Bart. 


Ellis,  John,  Esq. 
Orover,  Capt.  John. 
Hailstone,  Rev.  John. 
Harnett,  Sir  John,  M.D. 
Hatchett,  Charles,  Esq. 
Kerrison,  Robert  Masters,  M.D. 
MacCuUagh,  James,  Esq. 
Mackie,  Rev.  John  WilUam. 
Napier,  Macvey,  Esq. 
Northumberland,  The  Duke  of. 
Oldershaw,  Venerable  John,  D.D. 
Parkinson,  John,  Esq. 
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Pearaon,  Rev.  William,  LL.D. 
Pocock,  Sir  George,  Bart. 
Pollock,  Sir  David. 
Sleath,  Rev.  John,  D.D. 
Solly,  Samuel,  Esq. 


Sumner,  George  Holmey  Esq. 
Towneley,    Peregrine    Edward, 

Esq. 
Turner,  Samuel,  Eaq. 
Wilmot,  Sir  John  Eardley,  Bart 


On  the  Foreign  List. 
Alexandre  Brongniart. 

Defaulters, 
William  Burge,  Esq.  |  William  Hutton,  Eaq. 


List  of  Fellows  elected  into  the  Royal  Society  since  the  last  Anni- 
versary (1846). 

On  the  Home  List, 


Acland,  Henry  Went  worth  Dyke, 

M.D. 
Alexander,  Henry,  Esq. 
Back,  Sir  George,  Capt.  R.N. 
Baly,  William,  M.D. 
Brooke,  Charles,  Esq. 
Burrows,  George,  M.D. 
Christie,  James  Robert,  Esq. 
Dwarris,  Sir  Fortunatus. 
Ellis,  Thomas  Flower,  Esq. 
Hall,  William  Hutchesou,  Capt. 

R.N. 
Hardwicke,  Earl  of. 


Hooker,  Joseph  Dalton,  M.D. 
Maitland,  John  Gbrham,  Eaq. 
Morpeth,  Right  Hon.  Viscount. 
Mountcashel,  Earl  of. 
Percy,  John,  M.D. 
Plowden,  William  Henry  Chiche- 

ley,  Esq. 
Rudge,  Edward  John,  Esq. 
Russell,  Right  Hon.  Lord  John. 
Simpkinson,  Sir  John  Augustus 

Francis. 
Webster,  Thomas,  Esq. 
Wellington,  The  Duke  of. 


On  the  Foreign  List, 
Le  Verrier,  U.  J.  Mons. 

The  President  then  addressed  the  Meeting  as  follows  : — 

Gentlemen, 

Since  our  last  Anniversary,  your  Council  have  been  much  occupied 
with  anxious  deliberation  on  many  subjects  of  great  importance  to 
our  Society :  among  these,  the  one  that  chiefly  interests  science  is 
perhaps  the  question,  how  we  may  most  completely  secure  the  proofs 
of  priority  in  the  communication  of  scientific  discovery.  For  this 
purpose  we  have  framed  rules  which  I  hope  may  be  found  sufficient 
for  the  attainment  of  our  object. 

1  regret  extremely  that  it  is  not  in  my  power  to  announce  to  you 
that  any  tidings  have  reached  us  from  our  gaUant  countrymen  who 
have  engaged  in  the  arduous  enterprise  of  again  exploring  the  icy 
regions  of  the  Arctic  Seas.     There  is  no  reason  indeed  for  our  feel- 
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ing  any  alarm  as  to  the  safety  of  Sir  John  Franklin  and  his  brave 
companions,  but  it  is  impossible  for  us  not  to  be  anxious  on  their 
account.  Let  us  hope  that  the  same  gracious  Providence  that 
shielded  Sir  James  Ross  amongst  the  icebergs  of  the  South  will 
protect  also  our  adventurous  sailors  in  the  North. 

Since  our  last  Meeting  in  June,  I  trust.  Gentlemen,  that  you  will 
think  that  our  Apartments  have  assumed  a  more  creditable  appear- 
ance. It  is  more  than  forty  years  since  our  rooms  were  painted ;  a 
long  period  in  the  smoky  and  dingy  atmosphere  of  London.  I  hope 
the  time  may  come  when  ingenuity  and  science  combined  may,  in 
some  degree  at  least,  abate  this  great  drawback  to  the  convenience 
and  comfort  of  the  British  metropolis.  Your  Council,  and  that  of 
our  friends  and  neighbours,  the  Society  of  Antiquaries,  feeling  that 
they  ought  not  longer  to  delay  to  repaint  their  respective  apartments, 
have  united  in  doing  so  to  the  staircase  and  ante-room,  which  are 
common  to  both  Societies.  I  am  happy  to  add,  that  by  the  care 
that  has  been  taken  in  the  management  of  this  affairi  its  expense 
has  been  much  reduced  from  that  on  the  former  occasion.  Its  cost 
has,  however,  been  still  necessarily  considerable ;  but  I  trust  that  it 
has  been  so  well  done,  that  though  we  cannot  expect  such  a  period 
as  forty  years  again  to  intervene,  yet  that  it  will  be  some  time  be- 
fore we  are  obliged  to  repaint  our  apartments. 

In  spite  of  this  unusual  expense,  I  am  glad  to  say  that  our  finances 
are  in  so  good  a  state,  that  we  have  been  able  to  invest  in  the  pub- 
lic funds  the  large  sum  of  two  thousand  pounds.  You  must  not 
however  imagine  that  this  is  the  surplus  of  the  present  year ;  for  the 
truth  is,  that  according  to  our  usual  custom  one-half  of  this  sum 
would  have  been  funded  immediately  after  our  Anniversary,  and 
would  so  have  come  into  our  financial  statement  of  next  November. 
The  lowness  of  the  funds,  and  the  present  state  of  the  money  mar- 
ket, have  rendered  it  expedient  for  us  to  invest  the  money  without 
further  delay.  A  portion  of  our  surplus  has  arisen  from  the  unusual 
circumstance  that  two  of  our  Fellows  who  had  paid  annual  sub- 
scriptions have  compounded  in  the  last  year  ;  their  composition  has 
produced  the  sum  of  eighty  pounds,  but  of  course  our  annual  in- 
come is  by  this  means  proportionably  diminished. 

During  the  last  year,  an  important  alteration  has  been  made  in 
our  Statutes  with  reference  to  the  election  of  new  Fellows,  as  you 
must  be  well  aware.  This  change  was  made  with  the  approbation 
of  a  large  majority  of  your  Council.  As  I  was  one  of  those  who 
entertained  considerable  doubts  of  its  prudence  and  expediency,  I 
cannot  claim  any  praise  if  it  prove  advantageous  to  the  Society,  nor 
must  I  be  considered  responsible  in  case  of  its  failure.  Having  been 
adopted,  however,  it  appears  to  me  that  it  ought  not  hastily  to  be 
either  rescinded  or  modified  ;  that  it  ought  to  have  a  fair  trial,  for 
the  experience  of  many  years  can  alone  decide  whether  it  be  inju- 
rious or  beneficial. 

Many  of  you.  Gentlemen,  must  be  aware  that  a  much  more  strin- 
gent regulation  was  at  one  time  in  contemplation,  which  would  have 
affected  your  privileges.    Had  not  that  proposition  been  abandoned. 
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I  should  have  felt  it  my  duty  to  urge  strongly  on  the  Council  the 
propriety  of  hringing  the  whole  question  before  the  Society  at  large, 
and  I  have  little  doubt  that  that  course  would  have  been  readily 
adopted.  As,  however,  the  limitation  of  the  number  fifteen  applies 
alone  to  the  number  to  be  recommended  by  the  Council,  leaving  to 
you  the  power  to  elect  more  candidates,  should  you  think  fit  to  do 
so,  there  seemed  to  me  to  be  no  necessity  for  calling  you  togeUier 
in  a  Special  General  Meeting. 

Having  stated  to  you  my  doubts  as  to  the  expediency  of  the  limi- 
tation of  the  number  of  Candidates  recommended  by  the  Council,  it 
is  right  to  add  that  those  doubts  do  not  at  all  extend  to  the  change 
in  the  manner  of  our  election.  I  am  convinced  that  considerable 
advantage  must  accrue  from  its  being  attended  with  greater  solem- 
nity, and  from  the  participation  of  a  larger  number  of  our  Fellows 
in  its  exercise.  This  change  has  also  the  further  recommendation, 
that  the  reading  of  our  papers  will  not  be  perpetuaUy  interrupted 
by  the  circulation  of  the  ballot-box. 

The  alteration  of  the  time  for  the  adjudication  and  presentation 
of  our  medals,  and  for  the  delivery  of  the  Annual  Address  of  the 
President,  will  remove  many  of  the  disadvantages  of  the  autumnal 
period  of  our  Anniversary.  As  great  doubts  exist  whether  we  could 
legally  alter  the  time  for  the  election  of  our  Councils  without  a  new 
Charter,  and  as  such  a  course  would  be  attended  wiUi  many  diffi- 
culties and  much  expense,  we  have  thought  it  best  to  do  nothing  in 
that  matter. 

In  the  course  of  the  last  twelvemonth  we  have  had  the  unusual 
occurrence  of  a  Special  Meeting  on  the  question  of  the  adjudication 
of  a  Royal  Medal  by  a  former  Council.  I  hope  and  trust  that  no 
unpleasant  feeling  remains  on  the  subject.  We  are  eng^aged  in  a 
noble  pursuit — that  of  scientific  truth,  and  in  that  pursuit  we  ought 
to  overlook  all  minor  considerations. 

lliree  very  important  works  have  recently  issued  from  the  British 
press,  the  results  of  arduous  scientific  labours  in  very  distant  parts 
of  the  globe.  Of  these,  one,  the  measurement  of  sections  of  the 
Meridional  Arc  in  India,  though  highly  important  in  itself,  and  ho- 
nourable to  the  scientific  ability  of  Colonel  Everest,  who  carried  it 
through,  and  to  the  enlightened  policy  of  the  Directors  of  the  East 
India  Company,  who  ordered  it,  I  shall  merely  mention  thus  curso- 
rily, as  the  Royal  Society  is  no  otherwise  connected  with  it  than  by 
its  regard  to  whatever  tends  to  promote  the  cause  of  natural  know- 
ledge and  to  do  honour  to  the  science  of  Great  Britain.  The  two 
other  works  are  more  immediately  interesting  to  us.  Of  these,  one 
extends  our  own  knowledge  of  the  sidereal  heavens,  while  the  other 
enlarges  our  acquaintance  with  our  own  planet.  Tlie  first  is  the 
filial  monument  erected  by  the  science  of  a  son  to  the  fame  of  his 
equally  eminent  father,  llie  second,  the  visit  by  a  British  seaman 
to  the  South  Polar  regions  after  having  explored  the  Arctic  Seas.  I 
need  not  say  that  I  speak  of  the  volumes  for  which  we  are  indebted 
to  Sir  John  Herschel  and  to  Sir  James  Ross. 

The  former  of  these  works  has  received  at  the  hands  of  your 
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Gooncil  the  award  of  the  Copley  Medal,  which,  before  1  sit  down,  I 
shall  have  the  satisfiACtion  of  bestowing  on  its  author.  l*he  latter 
work  18  still  more  directly  connected  with  ourselves,  inasmuch  as 
your  Council,  in  conjunction  with  the  British  Association,  brought 
before  the  Government  the  advantage  of  exploring  the  antarctic 
portion  of  the  globe  at  the  time  that  great  simultaneous  inquiries 
were  carried  on  into  terrestrial  magnetism. 

Moreover,  as  the  instructions  on  scientific  subjects  were  drawn  up 
for  Sir  James  Ross  by  us,  at  the  request  of  Government,  we  cannot 
but  consider  the  expedition  of  the  Erebus  and  Terror  as,  if  not  the 
child,  at  least  the  nurseling  of  the  Royal  Society. 

It  is  true  that  by  the  labours  of  Colonel  Sabine  a  considerable 
portion  of  the  magnetic  results  of  the  expedition  of  Captain  Ross 
has  been  already  laid  before  the  world ;  it  is  true  also  that  we  have 
long  known  that  under  the  auspices  of  Sir  James  Ross  the  British 
flag  has  waved  where  it  never  waved  before ;  or  at  least  that  no 
mortal  who  had  seen  the  flaming  but  snow-covered  Hecla  of  the 
SonUiem  Pole  had  ever  before  returned  to  tell  the  tale  ;  but  we  had 
not  the  interesting  history  of  all  that  had  been  achieved,  and  at  what 
pern*  until  now. 

Though  we  have  no  tidings  from  Sir  John  Franklin,  and  cannot 
now  expect  any  for  some  time,  I  rejoice  that  northern  discovery  has 
not  stood  still.  By  the  energy  of  Mr.  Ray,  under  the  patronage  of 
the  Hudson  Bay  Company,  it  has  been  ascertained  beyond  a  doubt 
that  Boothia  Felix  is  a  peninsula ;  and  other  additions  have  been 
made  to  our  acquaintance  with  that  remote  portion  of  the  globe. 

Though  not  directly  connected  with  the  Royal  Society  or  its  pro- 
ceedings, yet  I  think.  Gentlemen,  you  will  excuse  my  alluding  for 
an  instant  to  the  two  remarkable  chemical  and  medical  discoveries, 
by  means  of  which  the  most  severe  operations  are  performed  with- 
out pain  to  the  patient — a  saving  of  human  suffering,  which  must 
extend  also  to  the  humane  and  sympathising  surgeon.  This  is  in- 
deed a  great  and  noble  achievement  of  modem  science  —an  achieve- 
ment for  which  we  cannot  be  too  grateful  to  Him  who  has  thus 
graciously  permitted  philosophy  to  lighten  the  ills  mortality  is  heir 
to.  You  will  allow  me  to  add  a  hope  that  mankind,  and  especially 
civilized  nations  and  civilized  Governments  who  gave  their  rewards 
to  a  Jenner,  will  not  forget  what  is  owing  to  the  new  benefactors  of 
their  species. 

I  regret  to  have  to  state  that  there  are  three  vacancies  among  our 
Foreign  Members.  We  should  before  this  have  requested  you  to 
fill  them  up.  but  for  the  unavoidable  absence  of  your  Foreign  Se- 
cretary from  our  recent  Councils  on  account  of  illness.  This  has 
induced  us  to  postpone  the  question,  as  we  felt  that  it  would  not  be 
right  for  us  to  act  in  that  matter  without  the  benefit  of  his  advice. 
1  trust  however  soon  to  have  to  propose  three  foreign  gentlemen  to 
you  for  election. 

I  now  come  to  the  most  grateful  part  of  my  address — that  of  the 
presentation  of  the  Royal  and  Copley  Medals.  The  two  subjects 
proposed  for  the  former  this  year  were  the  sciences  of  Chemistry 
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and  Mathematics.  At  in  the  latter  there  was  no  pq>er  commg 
within  the  Royal  regulations  to  which  we  could  properly  give  the 
medal,  we  were  obliged  by  the  same  regulations  to  turn  to  the  sub- 
jects of  Physics  and  Geology.  We  have,  in  consequence,  awarded 
the  Medal  in  Physics  to  Mr.  Grove,  for  the  paper  which  constituted 
the  subject  of  the  JBakerian  Lecture ;  and  to  Mr.  Fownes,  for  papers 
which,  as  Mr.  Grove's,  appear  in  the  Philosophical  Transactions. 
I  must  request,  in  Mr.  Fownes'  absence.  Dr.  Bence  Jones  to  receive 
the  medal  and  to  transmit  it  to  him. 

Dr.  Bencb  Jonbs, 

In  transmitting  to  Mr.  Fownes  this  Royal  Medal  for  his  very  valu- 
able paper  describing  a  new  vegetable  alkali,  a  discovery  of  the 
highest  chemical  interest,  I  beg  you  to  inform  him  of  our  deep  regret 
that  illness  should  prevent  his  being  present  to  receive  it  in  person. 
In  a  note  to  his  paper,  I  find  that  in  a  manner  very  honourable  to 
himself,  he  has  stated  that  in  a  portion  of  his  discovery  he  had  been 
anticipated,  though  unknown  to  himself,  by  Mr.  Wm.  Goley  Jones 
of  Plymouth,  lliis  acknowledgement  on  his  part  is  what  we  should 
naturally  expect  from  a  gentleman  desirous  to  promote  science  for 
its  own  sake,  and  therefore  anxious  to  claim  no  further  credit  for  his 
own  discoveries  than  was  justly  due  to  them.  This  circumstance 
must  necessarily  lead  the  public  to  place  more  implicit  faith  in  his 
subsequent  communications,  which  I  hope  may  be  numerous,  and 
that  the  Royal  Society  may  have  the  honour  to  give  them  to  the 
world. 

Mr.  Gbovb, 

It  is  with  great  pleasure  that  I  place  in  your  hands  this  Royml 
Medal,  for  your  very  interesting  and  valuable  paper  with  which  you 
have  enriched  our  IVansactions.  It  is,  indeed,  a  good  proof  of  the 
love  of  science  when  a  gentleman  of  your  important  and  engrossing 
profession  is  induced  to  employ  the  little  leisure  that  is  left  him  in 
the  pursuit  of  scientific  investigation.  We  must  therefore  feel  the 
more  obliged  to  you.  It  would  be  selfish  in  the  Royal  Society  to 
wish  you  an  increase  of  that  leisure,  that  she  might  profit  by  it ;  but 
I  may  be  allowed  to  express  the  confident  expectation  that  you  will 
always  feel  an  anxious  wish  to  promote  the  cause  of  science  and  the 
increase  of  natural  knowledge. 

Sia  John  Hbbschxl, 

It  is  with  the  highest  feelings  of  satisfsiction  that  I  perform  the 
duty  of  giving  to  you  the  Copley  Medal  for  your  long,  and  arduous, 
and  valuable  labours  in  the  service  of  astronomy  at  a  very  distant 
part  of  our  globe. 

I  feel  quite  sure  that  every  cultivator  of  that  noble  branch  of 
natural  knowledge  will  agree  that  we  could  not  find  a  son  of  science 
more  deserving  of  such  a  mark  of  our  respect.  That  word  is  indee# 
too  cold  to  express  the  feelings  entertained  for  yourself  by  the  Royal 
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Society.  They  are  feelings  f>o  warm  that  they  cannot  be  enhanced 
by  that  which  would  otherwise  enhance  them ;  by  the  recollection 
that  you  have  an  hereditary  title  to  our  regard.  I  may,  however, 
venture  to  say,  that  among  the  many  reasons  for  gratitude  to  your 
eminent  father,  it  is  not  the  least  that  he  has  trained  his  son  to 
follow  in  his  footsteps  and  to  emulate  his  fame. 

Dr.  Roget,  the  senior  Secretary,  then  addressed  the  Meeting  as 
follows : — 

My  Lord, 

I  wish  to  take  the  opportunity  afforded  me  by  the  present  assem- 
blage of  the  Fellows  to  announce  to  them  my  intention  of  retiring, 
at  the  next  anniversary,  from  the  office  I  have  so  long  had  the  honour 
of  holding  in  the  Royal  Society.  I'his  determination,  as  many  of 
my  friends  well  know,  has  not  been  formed  hastily ;  and  I  would 
have  carried  it  into  effect  some  time  ago,  had  it  not  been  for  the  pe« 
culiar  circumstances  in  which  I  found  myself  placed. 

The  duties  required  of  the  Senior  Secretary  have,  in  process  of  time, 
become  much  more  laborious  and  much  more  arduous  than  they  were 
at  the  time  of  my  appointment  to  that  office,  when  I  succeeded  Sir 
John  Herschel  in  the  year  1827,  which  is  just  twenty  years  ago. 
During  this  long  period,  which,  I  may  be  allowed  to  remark,  con- 
stitutes a  large  portion  of  human  life,  I  have  witnessed  considerable 
changes  in  the  Society.  There  have  been  changes  of  Presidents,  of 
Secretaries,  of  Librarians,  of  Assistant  Secretaries — in  fact  all  the 
offices,  in  every  department,  from  the  highest  to  the  lowest,  have 
undergone  repeated  changes.  I  have  seen,  in  the  course  of  these 
events,  various  changes  of  administration,  and  many  important  alte- 
rations in  the  mode  of  carrying  on  the  business  both  of  the  Society 
and  of  the  Council ;  and  these  alterations  have  been  constantly  at- 
tended with  increased  labour  to  the  Secretaries.  It  is  since  the 
period  of  my  first  appointment  that  the  Council  have  undertaken  the 
office  of  assigning  the  channels  through  which  the  Royal  favour  is 
to  flow  in  the  distribution  of  the  Royid  Medals ;  an  office,  the  proper 
performance  of  which,  as  your  Lordship  well  knows,  is  generally 
difficult,  often  delicate,  and  sometimes  invidious ;  and  of  which  the 
trouble  and  responsibility  have  been  felt  by  the  Council  to  be  so 
great,  that  they  have  found  it  expedient  to  delegate  the  larger  por- 
tion of  that  responsibility  and  trouble  to  separate  standing  scientific 
Committees,  which  they  appoint  from  year  to  year.  To  these  Com- 
mittees they  have  also  consigned  the  task  of  determining  the  se- 
lection of  papers  for  publication  in  the  Philosophical  Transactions. 

Another  circumstance  which  has  added  considerably  to  the  la- 
bours of  my  office,  is  the  practice  now  adopted  of  having  all  the 
proceedings,  both  of  the  Society  and  of  the  Council,  printed  and,  of 
course,  published  to  the  world.  Upon  me  has  devolved  the  whole 
of  the  editorial  labour  of  these  publications,  and  the  superintendence 
of  the  minutiae  of  the  press ;  not  to  speak  of  the  far  greater  care 
and  attention  required  in  preparing  the  abstracts  of  the  papers  read 
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to  the  Society,  compared  with  what  was  aofficient  for  die  purpoie 
when  Uieee  abstracts  were  merely  read  at  the  meetings,  and  then 
consigned  to  oblivion  in  the  archires.  All  Uiese  causes,  and  many 
more  that  I  might  mention,  have  concurred  in  rendering  my  c^ioe 
an3rthing  but  a  sinecure.  In  fact,  every  new  measure  that  was 
adopted  entailed  on  me  greater  toil,  made  larger  encroachments  on 
my  time,  and  imposed  on  me  more  extended  retponribility.  Not- 
withstanding these  additional  burdens,  and  amidst  the  breezes  I 
have  weathered,  and  the  battles  I  have  been  compelled  to  fight,  -for 
your  Lordship  can  bear  witness  that  occasions  have  not  been  want- 
ing to  put  my  zeal  for  the  Society  to  the  proof,  I  have  never  shrunk 
from  tiiose  duties,  but  have  devoted  my  best  energies  to  the  service 
of  the  Society  and  the  promotion  of  its  interests.  Having  now  grown 
grey  in  that  service,  I  feel  that  it  is  time  for  me  to  retire,  while  my 
strength  is  yet  unbroken,  and  before  the  change  which  the  Society 
is  now  undergoing  shall  cause  fresh  demands  to  be  made  upon  it ; 
that  I  may  dedicate  the  remaining  term  of  life  that  may  yet  be 
spared  me  to  those  pursuits  of  science  to  which  I  have  always  been 
warmly  attached,  and  with  which  the  labours  and  the  cares  of  office 
have  seriously  interfered. 

I  have  alluded  to  the  existence  of  some  peculiar  circumstances 
which  had  prevented  my  taking  this  step  some  time  ago.  These 
circumstances  must  be  fresh  in  the  memory  of  most  of  those  I  am 
now  addressing :  they  sprung  from  a  series  of  malignant  attacks* 
carried  on  with  extraordinary  pertinacity  during  neuly  two  years, 
against  the  Society,  its  President,  and,  above  all,  the  Committee  of 
Physiology;  and  these  attacks  were  pointed  more  particularly 
against  myself,  under  the  erroneous  notion  that  I  was  especially 
responsible  for  the  proceedings  of  that  Committee;  whereas,  in 
reality,  of  all  its  members,  I  was  the  one  who  was  least  implicated 
in  them.  While  the  battie  was  raging,  I  could  not,  in  honour,  with- 
draw from  the  field ;  my  duty  was  to  remain  at  my  post  and  abide 
the  pelting  of  the  storm.  But  these  squalls  having  now  blown  over, 
I  feel  at  liberty  to  retreat,  and  to  resign  into  your  hands  the  trust  you 
have  so  long  and  so  liberally  confided  to  me.  I  should  have  tendered 
this  resignation  on  the  present  day  had  I  not  considered  that  the 
interests  of  the  Society  might  suffer  by  your  being  suddenly  called 
upon  to  choose  a  Secretary,  and  that  the  more  proper  and  respectful 
course  was  to  give  due  notice  of  the  vacancy ;  and  I  have  accord- 
ingly allowed  my  name  to  be  placed  before  you  as  Candidate  for 
re-election  in  the  balloting  list  recommended  by  the  Council.  If 
you  are  pleased  to  accept  the  tender  of  my  services  for  another  year, 
ample  time  will  be  afforded  the  Society  for  making  selection,  at  the 
end  of  that  period,  of  the  person  best  qualified  to  fulfil  the  duties  of 
Secretary. 

The  President  then  called  on  Dr.  Roget  to  read  the  biographical 
notices  of  some  of  the  deceased  Members,  which  he  then  handed 
to  him. 

Hugh,Third  Dukr  of  Northumberland,  the  eldest  son  of  the 
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second  Duke,  was  born  on  the  17th  of  April  1785.  He  received  his 
education  at  Eton,  and  in  his  serenteenth  year  was  entered  at  St. 
John's  College,  Cambridge,  where  he  passed  through  his  college 
career  with  considerable  distinction,  having  stood  high  in  the  first 
class  at  every  examination ;  so  much  so,  indeed,  that  at  his  final 
examination,  in  June  1805,  it  was  considered  right  by  the  Master 
and  Examiners  to  notice  his  exertions  by  a  recorded  entry,  convey- 
ing "  their  highest  approbation  of  Earl  Percy's  uniform  and  success- 
ful application  to  the  subjects  of  all  the  six  examinations,  when  firom 
his  rank  he  might  have  declined  attending  the  two  last."  In  July 
of  the  same  year,  he  took  his  degree  as  Master  of  Arts  without  fur- 
ther examination,  as  was  then  the  universal  custom.  Very  soon 
after  quitting  College  and  attaining  his  majority,  he  entered  on  pub- 
lic life  as  Member  for  Buckingham  in  1806,  and  continued  to  sit  as 
Member  successively  for  Westminster,  Launceston,  and  finally  for 
the  county  of  Northumberland  till  1812,  when  he  was  called  to  the 
House  of  Lords  by  writ. 

In  1817  he  married  the  Lady  Charlotte  Clive,  second  daughter  of 
Earl  Powis,  and  his  father  dying  shortly  after  this  event,  he  suc- 
ceeded to  the  dukedom  on  the  10th  of  July  1817. 

Of  his  public  and  political  life  this  is  not  the  occasion  to  speak  at 
length.  Suffice  it  to  say,  that  although  taking  generally  little  part 
in  the  management  of  affairs,  and  avoiding  rather  than  courting 
political  power,  he  was  on  more  than  one  occasion  selected  as  the 
representative  of  his  Sovereign  in  situations  of  high  dignity  and  im- 
portance. On  the  occasion  of  the  coronation  of  Charles  X.  he  was 
invested  with  the  character  of  Ambassador  Extraordinary  at  the 
French  Court,  the  whole  charges  of  which  mission,  though  sustained 
with  very  extraordinary  magnificence,  he  insisted  on  dehtiying  from 
his  private  resources.  In  1829,  he  was  also  appointed  as  the  suc- 
cessor of  the  Marquis  of  Anglesea  in  the  Lord  Lieutenancy  of  Ire- 
land, where,  though  of  decidedly  conservative  politics  and  thoroughly 
protestant  principles,  his  gentle  and  conciliatory  disposition  secured 
him  general  respect  and  good- will  even  from  those  opposed  to  his 
views  of  government. 

In  the  year  1834,  he  became  High  Steward  of  the  University  of 
Cambridge,  and  in  1840,  was  elected  as  successor  to  His  Royal 
Highness  the  late  Duke  of  Gloucester  in  the  Chancellorship  of  that 
venerable  institution,  which  office  he  filled  during  the  remainder  of 
his  life. 

In  the  year  1823,  his  Grace  was  elected  a  Fellow  of  the  Society 
of  Antiquaries  and  of  the  Linnsean  and  Geological  Societies,  ns  well 
as  a  Trustee  of  the  British  Museum,  attending  the  meetings  of  the 
Board  of  Trustees  with  great  regularity  and  assiduity,  even  while 
suffering  severely  from  attacks  of  gout,  which  during  many  years  of 
his  life  afforded  bim  little  respite.  In  1839,  he  filled  the  office  of 
President  at  the  Newcastle  Meeting  of  the  British  Association  for 
the  Advancement  of  Science.  The  Observatory  of  Cambridge  owes 
to  his  muqificence  the  large  and  excellent  cquatoreal  telescope,  by 
Cauchoix,  which  is  one  of  its  most  efficient  instruments,  and  of 
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which,  with  its  mounting  and  the  huilding  which  contains  it,  as  well 
as  the  publication  of  its  elaborate  description  by  the  present  Astro- 
nomer Royal,  he  defrayed  the  entire  cost.  The  recent  appearance 
of  Sir  John  Herschel's  Astronomical  Observations  at  the  Gape  of 
Gk>od  Hope,  as  he  himself  informs  us  in  his  preface  to  the  volume 
containing  them,  was  owing  to  the  destination  by  his  Grace  of  a 
larg^  sum  in  aid  of  their  publication.  In  his  own  county,  and 
through  the  whole  extent  of  his  vast  territorial  property,  he  stood 
forward  as  the  patron  and  supporter  of  every  institution  tending  to- 
wards public  improvement ;  and  the  general  prosperity  and  advancing 
condition  of  a  tenantry  more  numerous  and  substantial  as  a  body 
than  those  probably  of  any  landed  proprietor  in  the  British  dominions, 
bears  honourable  testimony  to  the  enlightenment  of  his  views  and 
his  identification  of  their  interests  with  his  own. 

His  death  took  place  on  the  11th  of  February  of  the  current  year. 
It  was  sudden  and  unexpected,  having  been  preceded  only  by  an 
attack  of  influenza,  from  which  no  ultimate  danger  was  apprehended. 

Nicholas  Carlisle  was  bom  at  Stillington  in  the  county  of 
Durham  in  1771.  His  father  married,  first,  Miss  Elizabeth  Hutch- 
inson, an  immediate  descendant  frpm  Colonel  Hutchinson,  who  de- 
fended Nottingham  Castle;  and,  secondly,  Susanna  Shottom,  to 
whose  father.  Captain  Cook,  our  celebrated  circumnavigator,  owed 
his  education.  Mr.  Carlisle  was  the  son  of  the  last-named  lady, 
while  his  half-brother,  the  late  celebrated  surgeon.  Sir  Anthony 
Carlisle,  was  the  fruit  of  the  first  marriage. 

After  receiving  the  usual  grammar-school  education,  Mr.  Carlisle 
entered  the  naval  service  of  the  East  India  Company,  where  he 
amassed  a  considerable  sum  of  money,  most  of  which  he  expended 
as  joint  housekeeper  with  his  brother,  to  whom  he  was  much  attached, 
and  whom  he  thus  assisted  at  the  commencement  of  his  professional 
career. 

In  the  year  1807,  he  was  elected  a  Fellow  of  the  Society  of  Anti- 
quaries, and  in  the  same  year  succeeded  to  the  office  of  one  of  its 
Secretaries,  from  which  he  retired  a  few  months  only  before  his 
decease. 

In  1808,  he  commenced  his  Topographical  Dictionary  of  England, 
Scotland  and  Ireland,  and  completed  it  in  six  volumes  4to  in  1813. 

In  the  year  1814,  he  became  a  Member  of  the  Royal  Society,  and 
in  1815  a  Member  of  the  Irish  Academy. 

In  1818,  he  was  appointed  Secretary  to  the  Committee  of  Educa- 
tion ;  and  in  1835,  he  became  one  of  the  Commissioners  for  inquiring 
into  the  state  of  the  public  charities. 

For  his  various  pubhcations,  and  more  especially  for  his  laborious 
and  long  continued,  though  unsuccessful,  attempts  to  establish  pro- 
fessorships of  the  English  language  in  various  foreign  Universities, 
he  was  rewarded  by  orders  from  several  courts.  Among  these  was 
the  Order  of  Hanover,  and  that  of  the  Iron  Crown  of  Italy,  bestowed 
on  him  by  the  Emperor  of  Austria. 

He  assisted  in  dirawing  up  returns  to  Parliament  on  the  state  of 
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the  populatioii,  and  on  the  subject  of  the  Poor  Laws,  and  was  author 
of  numy  other  works. 

The  University  of  Oxford  conferred  on  him,  in  the  year  1835,  the 
degree  of  Doctor  of  Civil  Law ;  and  he  was  elected  Honorary  Mem- 
ber of  many  learned  Societies  on  the  continent. 

Mr.  Carlisle  was  remarkable  for  the  zeal  that  he  displayed  in 
whatever  he  undertook  to  perform,  whether  for  the  public  service  or 
in  behalf  of  his  friends ;  and  his  persevering  industry  and  unwearied 
activity  were  commensurate  to  his  zeal.  Pure  and  universal  bene- 
volence was  the  distinguishing  feature  of  his  private  character,  and 
in  his  social  capacity  he  died  as  he  had  lived,  without  reproach.  He 
closed  his  active  literary  life  in  the  month  of  August  last. 

William  Draltrt,  D.D.,  Archdeacon  of  Surrey,  Canon  of  Win- 
chester, Rector  of  Clapham,  and  some  time  Fellow  of  Trinity  College, 
Cambridge,  died  on  the  15th  of  October  1847. 

He  was  born  in  Yorkshire  in  the  year  1775  ;  a  younger  son  of  an 
ancient  and  respectable,  but  in  later  days  not  opulent  family,  the 
fragments  of  whose  landed  possessions  were  vested  in  him  on  the 
death  of  his  father.  He  was  sent  young  to  Cambridge,  and  acquired 
such  distinction  at  Catherine  Hall,  that  the  late  venerable  head  of 
that  Society,  the  Rev.  Dr.  Proctor,  told  him  that  he  could  not 
feel  justified  in  desiring  to  detain  him  there  while  there  was  an 
opening  for  his  admission  to  Trinity  College.  To  that  great  esta- 
blishment he  accordingly  transferred  himself;  became  one  of  its 
Fellows  in  1798,  and  continued  so  till  his  marriage  in  1814.  In 
1796,  he  was  Second  Wrangler,  and  Second  Smith's  Prizeman.  In 
180*2,  he  was  Moderator  in  the  examinations  of  the  University.  At 
the  foundation  of  the  East  India  College  in  Hertfordshire,  he  was 
appointed  Professor  of  Mathematics  there.  In  1810,  he  published 
his  work  on  Fluxions,  which  more  immediately  connects  him  with 
the  interests  and  reputation  of  the  Royal  Society.  In  that  work  he 
began  with  the  simplest  instance  of  the  application  of  fluxional  prin- 
ciples, and  then  proceeded,  as  he  stated,  to  the  more  general  cases. 
He  felt  strongly  that  the  mere  knowledge  of  certain  truths  is,  to  the 
great  body  of  literary  men,  a  matter  of  only  secondary  importance, 
when  compared  with  the  advantages  which  result  from  the  exercise 
of  the  understanding  and  the  improvement  of  the  reasoning  faculty : 
and  it  may  safely  be  added,  that  there  have  been  few  who,  in  their 
own  persons,  have  exhibited  a  closer  union  of  vigorous  intellect, 
high  science,  and  practical  good  sense. 

His  talents,  indeed,  were  of  a  high  order,  and  his  acquirements 
were  of  corresponding  extent  and  variety ;  but  that  which,  in  con- 
nexion with  his  intellectual  character,  distinguished  him  above  many, 
his  equals  in  other  points,  was  the  humility  and  gentleness  of  his 
nature.  It  is  not,  in  truth,  within  the  range  of  these  notices  of  the 
deaths  of  men  of  science  to  advert  with  any  fulness  to  their  personal 
and  domestic  character,  and  almost  as  little  to  the  part  which  they 
may  have  taken  in  other  paths  distinct  from  that  which  led  them  to 
the  Royal  Society.     But,  in  the  briefest  notice  of  any  dignitary  of 
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the  Church,  whose  name  occurs  among  the  losses  sustained  by  us  in 
the  past  year,  it  is  scarcely  possible  to  record  his  scientific  attain- 
ments and  to  forget  at  the  same  time  the  principle  on  which  he  pur- 
sued them,  and  the  general  tendency  of  his  professional  life  and  ser- 
vices. His  principle  was  to  employ  faithfully,  as  a  Christian  minister, 
every  talent  committed  to  him ;  and,  in  his  functions  as  Fellow  and 
Tutor  of  Trinity  College,  and  afterwards  as  Professor  of  Mathe- 
matics in  the  East  India  College  (to  which,  with  many  very  eminent 
men.  Fellows  of  this  Society,  who  have  passed  away  before  him,  he 
was  nominated  at. its  first  institution),  he  endeavoured  to  discharge 
his  official  duties  always  in  harmony  with  his  higher  obligations  as 
a  Christian.  Though  most  moderate  in  his  temper  and  in  his  ex- 
pressions, he  was  most  firm  in  his  views  of  truth  and  most  fearless 
in  his  defence  of  them ;  and  the  part  which  he  took  as  foremost  in 
the  early  controversy  on  the  Bible  Society,  thirty- five  years  since, 
may  be  admitted,  without  entering  into  the  merits  of  the  question, 
as  a  proof  of  the  vigour  of  his  mind  and  of  the  integrity  of  his  prin* 
ciples.  His  latest  public  act  was  to  preach  the  Fast- Day  Sermon 
before  the  House  of  Commons  on  the  24th  of  March  1847,  a  duty 
comparatively  frequent  at  an  earlier  period,  but  which,  as  no  such 
case,  it  is  believed,  had  occurred  in  the  last  quarter  of  a  century, 
may  not  unfitly  be  recorded  as  constituting  some  distinction  in  the 
life  of  one  selected  for  such  an  office. 

The  Right  Hon.  Sib  Edward  Hyob  East  was  bom  in  Jamaica 
on  the  9th  of  September  1 764,  and  was  the  grandson  of  Captain  John 
East,  who  assisted  Penn  and  Venables  in  the  conquest  of  the  island 
in  1655,  and  for  this  service  had  a  grant  of  an  estate  from  the  Crown 
after  the  Restoration,  which  has  descended  to  the  present  Baronet. 
By  marriage  Sir  Edward  was  connected  with  the  family  of  a  cousin 
of  the  Lord  Chancellor  Hyde,  Earl  of  Clarendon.  Sir  Edward's  uncle, 
Mr.  Hinton  East,  established  a  Botanic  Oarden  in  Jamaica,  which 
boasted  of  contributions  from  the  East  Indies  and  China.  Sir 
Edward  was  sent  to  England  when  seven  or  eight  years  old,  and 
having  passed  through  Harrow  school,  entered  Magdalen  College, 
Oxford.  He  became  a  student  of  the  Inner  Temple,  and  was  called 
to  the  Bar  in  November  1786,  having  been  previously  two  years 
under  an  eminent  special  pleader.  In  December  1786  he  married 
Miss  Hankey,  who  died  in  1844,  leaving  an  only  son.  Mr.  East 
was  introduced  by  the  Duke  of  Chandos  to  Liord  Mansfield,  which 
led  to  an  acquaintance  with  Mr.  Justice  BuUer  ;  and  the  friendship 
and  advice  of  these  distinguished  men  materially  facilitated  Mr.  East's 
progress.  But  chiefly  to  himself  he  owed  his  first  distinction,  by 
the  entirely  new  proceeding  of  periodical  and  systematic  Reports  of 
the  King's  Bench  :  a  plan  which  has  since  been  taken  up  in  all  the 
other  courts  in  Westminster  Hall.  The  Term  Reports  with  which 
Mr.  East  was  connected,  consisted  of  24  volumes,  from  1794  to 
1813,  the  first  eight  of  which  were  the  joint  labours  of  Mr.  Dum- 
ford  and  himself,  and  the  last  sixteen  volumes  resulted  from  his  own 
industry  and  ability.     Contemporaneously  with  these  works  he  pub- 
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liflbed  "  The  Pleai  of  the  Crown/'  which  has  been  considered  a  text- 
book on  the  Criminal  Law  of  England.  These  literary  professional 
labours  materially  interfered  with  Mr.  East's  Bar-life  on  the  Western 
Circuit,  and  at  the  Exeter  Quarter  Sessions ;  and  he  was  obliged  to 
confine  himself  to  particular  coses.  In  the  important  constitutional 
case  of  the  corporation  of  Helleston  he  successfully  distinguished 
himself  ;  also  before  an  Election  Committee  of  the  House  of  Com- 
mons on  Captain  Preston's  petition  respecting  the  election  for  Ci- 
rencester. At  the  period  of  the  beginning  of  the  French  Revolution 
Mr.  East  accepted  a  seat  in  Parliament  for  Great  Bed  win,  Wilts, 
of  which  the  Enrl  of  Aylesbury  was  patron.  Partaking  in  the  ge- 
neral enthusiasm  of  the  country,  which  occasioned  the  Tt)lunteer 
armament,  he  entered  as  a  private  in  the  London  Light  Horse  Vo- 
lunteers; but  about  a  year  after,  his  neighbours  in  Bloomsbury 
Square  associated  themselves  in  an  independent  company,  of  which 
he  was  elected  the  commandant,  and  he  bore  the  king's  commission 
for  several  years.  In  the  House  of  Commons  he  carried  through  a 
bill  against  considerable  opposition,  having  the  just  and  humane 
object  of  preventing  the  arbitrary  removals  of  the  poor  from  parishes  ; 
and  of  this  bill  the  late  Sir  Samuel  Romilly  said,  he  would  rather 
have  been  its  author,  than  the  author  of  any  other  act  in  George 
the  Third's  reign. 

In  1800,  impaired  health  induced  Mr.  East  to  resign  his  seat.  In 
1812,  he  applied  for  and  obtained  from  Mr.  Percivsd  the  office  of 
Chief  Justice  of  the  Supreme  Court  in  Calcutta.  Mr.  Percival's 
atrocious  assassination,  however,  retarded  the  completion  of  the 
patent ;  but  the  appointment  was  confirmed  by  Lord  Liverpool  in 
February  1813,  and  Mr.  East  was  knighted.  He  continued  in  India 
eight  years  ;  and  the  friendly  relations  he  maintained  with  the  Go- 
vernor-General advanced  the  public  interests.  He  early  mixed  with 
the  native  gentry,  particularly  the  Hindoos,  and  finding  a  strong 
desire  among  them  for  European  knowledge,  he  projected  a  plan  of 
secular  education ;  and  to  work  it  ou**  a  meeting  of  the  native 
gentry  was  convened  at  his  own  house  in  1806,  the  Government  not 
taking  any  direct  part  in  the  institution  of  the  project.  A  sub- 
scription was  opened,  and  liberal  contributions  made,  for  securing 
a  building,  the  provision  of  instructors,  &c.  As  various  castes  of 
scholars  were  to  meet  under  the  same  roof,  a  considerable  innova- 
tion would  be  effected  on  ancient  prejudices.  The  European  gentry 
soon  gave  their  aid,  and  the  result  was  the  Hindoo  College,  the  pre- 
cursor of  the  many  noble  educational  institutions  which  the  govern- 
ments of  India  have  established  in  the  different  Presidencies. 

Sir  Edward  East  resigned  his  office  ia  January  1822,  and  re- 
turned to  England.  Previously  to  his  departure  the  native  gentry 
of  Calcutta  expressed  their  gratitude  to  him,  in  an  address,  for  his 
able  and  upright  administration  of  the  law,  and  particularly  for  the 
stimulus  he  had  given  to  native  education  by  promoting  the  foun- 
dation of  the  Hindoo  College  ;  and  in  testimony  of  the  sincerity  of 
their  assurances,  they  had  a  statue  of  Sir  Edward  executed  by  the 
hands  of  Chantry,  and  placed  in  the  Grand  Jury  Room  of  Calcutta. 
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After  hU  return  he  re-entered  the  Houee  of  Commons  as  member 
for  Winchester,  and  sat  during  two  Parliaments.  In  April  1823, 
George  IV.  raised  him  to  the  Baronetcy.  In  November  1823,  he 
was  called  to  the  Bench  of  the  Inner  Temple  ;  and  King  William 
on  his  accession  conferred  on  him  the  further  distinction  of  a 
Privy  Councillor ;  and  he  took  part  in  the  Judicial  Committee  in 
cases  of  appeals  from  the  East  Indies.  Mindful  of  his  native  friends 
in  the  East,  he  associated  himself  with  the  late  Lord  Munster  and 
others  who  had  been  in  India,  in  founding  the  Royal  Asiatic  Society 
of  Great  Britain  and  Ireland,  together  with  the  Oriental  Translation 
Committee  as  auxiliary  to  that  Society,  for  the  purpose  of  putting 
into  an  English  dress  curious  and  important  works  in  the  Eastern 
languages,  relating  to  History,  Science  or  Literature.  The  Society 
and  the  Committee  equally  flourished ;  and  tlie  latter  has  placed  be- 
fore the  European  world  many  Oriental  woiks,  which,  but  for  its 
labours,  must  have  remained  long  unknown.  In  his  late  years.  Sir 
Edward  partly  occupied  himself  with  religious  and  controversial 
subjects,  and  published,  under  the  signature  of  "  A  Layman,"  a  trea- 
tise "  On  the  Origin  of  Evil  in  the  World,"  and  another  "  On  the 
mysterious  Book  of  Job." 

Sir  Edward  Hyde  East.  Bart,  became  a  member  of  our  Society 
in  April  1799,  and  died  in  the  course  of  the  present  year. 

Mr.  Macvbt  Napibb  was  bom  in  the  year  1777,  and  descended 
frt)m  an  ancient  family  in  the  West  of  Scotland.  After  successful 
studies  in  the  two  Universities  of  Glasgow  and  Edinburgh,  he  be- 
came a  member  of  the  Society  of  Writers  to  the  Signet.  His  talents 
would  probably  have  led  him  to  great  success  in  the  legal  profes- 
sion, had  not  his  taste  for  literary  and  philosophical  pursuits  led 
him  to  other  avocations.  He  was,  however,  the  object  of  so  much  re- 
spect and  regard,  that  he  was  at  an  early  age  elected  by  the  Society  to 
the  honourable  office  of  their  librarian ;  an  office  for  which  be  seems 
to  have  been  admirably  qualified.  At  a  later  period,  they  selected 
him  from  many  able  competitors  to  deliver  lecture^  on  Conveyancing. 
The  University  of  Edinburgh  subsequently  evinced  their  sense  of 
the  merits  of  these  lectures  by  converting  the  lectureship  into  a 
professorship,  with  a  handsome  endowment,  and  permitting  Mr. 
Napier  to  become  the  professor  without  ceasing  to  be  librarian. 

In  the  year  1814,  Mr.  Napier  edited  the  Supplement  to  the  En- 
cyclopaedia Britannica,  and  at  a  later  period,  he  superintended  a  new 
edition  of  the  same  important  work,  and  by  so  doing  conferred  a 
great  benefit  on  the  science  of  his  country  and  of  the  world. 

In  the  year  1830,  Mr.  Napier  was  appointed  to  the  situation  of 
principal  Clerk  of  Session,  and  resigned  that  of  librarian  to  the 
Writers  to  the  Signet,  having  the  year  before  succeeded  Mr.  Jeffery 
as  the  editor  of  one  of  the  most  influential  of  those  quarterly  jour- 
nals whose  publication  is  of  the  greatest  importance  to  the  literary 
and  scientific  interests  of  the  country.  He  had  been  a  contributor 
to  the  Edinburgh  Review  previously,  and  was  therefore  the  better 
able  to  manage  it  with  success.     A  memoir  that  has  been  published 
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on  hit  life»  evidently  written  by  one  well-acquainted  with  his  merits, 
remarka,  **  He  was  in  all  respects  perfectly  trustworthy  :  all  secrets 
confided  to  him  were  sacred ;  and  the  most  disting^uished  of  his  con- 
tributors were  farther  ready  to  admit  the  value  of  his  suggestions 
and  the  justice  of  his  criticisms." 

He  continued  to  attend  to  the  duties  of  his  class  at  the  Univer- 
sity very  nearly  to  the  time  of  his  death. 

He  married  young,  and  left  a  large  family  at  his  death,  which 
happened  in  the  71st  year  of  hb  age. 

During  the  latter  years  of  his  life  his  health  had  been  declining ; 
but  his  intellectual  powers  were  unimpaired  to  the  last.  By  Uiose 
with  whom  he  was  intimate  even  a  higher  estimate  of  his  talents 
is  entertained  than  what  is  felt  by  those  who  merely  look  to  the  im- 
portant share  that  he  took  in  literature  and  science  as  the  editor 
of  the  £ncyclop«dia  Britannica  and  the  Edinburgh  Review.  So  at 
at  least  says  the  author  of  the  memoir  alluded  to  already.  This 
seems  difficult ;  but  they  alone  can  judge  of  the  merits  of  his  confi- 
dential correspondence  and  his  part  in  domestic  society  :  it  is  per- 
haps more  important  to  say,  that  he  was  '*  a  pious,  an  intelligent 
and  an  honest  friend."  He  became  a  Fellow  of  the  Royal  Sooety 
in  the  year  1817. 

The  Rev.  John  Hailstomb  was  bom  on  the  ISth  of  December, 
1 759,  and  received  his  early  education  at  Beverley  School  in  York- 
shire. From  thence  he  went  to  Cambridge,  where  he  pursued  his 
mathematical  studies  with  so  much  success  that  he  took  the  high 
degree  of  Second  Wrangler  at  the  examination  in  the  year  1782. 
The  same  course  of  study  was  followed  by  him  in  after-life. 

In  the  year  1784,  he  became  a  Fellow  of  Trinity  College,  and  in 
1788,  he  was  appointed  to  the  office  of  Woodwaidian  Professor  of 
Mineralogy.  After  holding  this  Professorship  for  the  long  period  of 
thirty  years,  he  married  and  retired  to  the  vicarage  of  Trump- 
ington,  near  the  University ;  a  village  interesting  to  the  lover  of 
literature  as  having  been  the  residence  of  Anstey,  the  author  of  the 
Bath  Guide,  and  at  a  subsequent  period,  of  Mr.  Hailstone's  brother 
professor,  the  celebrated  traveller,  Edward  Daniel  Clark. 

Here  Mr.  Hailstone  died  on  the  9th  of  last  June,  at  the  very  ad- 
vanced age  of  87,  retaining  his  faculties  till  the  last.  After  his 
election  to  the  Woodwardian  Professorship  he  went  to  Germany  to 
profit  by  the  lectures  of  Werner.  To  Mr.  Hailstone  the  University 
is  indebted  for  additions  to  her  collection  of  minerals  and  fossils. 
He  published  a  syllabus  of  Lectures,  but  did  not  succeed  in  bringing 
together  a  class,  as  he  received  little  or  no  encouragement  from  the 
heads  of  the  University.  He  published  little:  one  paper  in  the 
Geological  Transactions,  and  a  few  short  notices  in  the  Transactions 
of  the  Cambridge  Philosophical  Society.  In  politics  he  was  a  whig. 
He  was  a  friend  to  education,  as  he  showed  by  the  endowment  of 
a  day-school,  and  the  expenditure  of  several  hundred  pounds  in  im- 
proving a  parish  school. 
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l*he  Rev.  William  Pjcaesok,  LL.D.,  w«s  upwardi  of  twentf- 
eight  yean  a  Fellow  of  this  Society,  and  well-known  for  hit  ardent 
attachment  to  practical  science.  He  was  bom  at  Whitbeck,  in  Cam- 
berland,  on  the  20th  of  April,  1 767,  and  was  educated  at  the  Hawks- 
head  Grammar-school.  Being  of  an  active  mechanical  turn,  he 
employed  himself  in  early  life  in  constructing  a  curious  astronomical 
clock  ;  and  at  different  periods  afterwards  he  made  a  complete  Tel- 
lurian, a  very  detailed  Planetarium,  a  Satellitian  for  showing  the 
motions  and  periods  of  Jupiter's  satellites,  and  a  complex  Orrery. 
When  he  became  proprietor  of  the  large  seminary  at  East  Sheen, 
near  Richmond,  he  erected  an  excellent  private  observatory,  and 
furnished  it  with  so  liberal  a  supply  of  the  best  instruments,  that  he 
was  induced  to  write  a  detailed  description  of  them,  and  thereby 
produced  his  principal  publication,  "  Practical  Astronomy  ;*'  a  work 
for  which  the  gold  medal  of  the  Royal  Astronomical  Society  was 
awarded  him.  Besides  this.  Dr.  Pearson  also  wrote  numerous  arti- 
cles for  Rees's  Cyclopsedia ;  and  he  contributed  to  the  Memoirs  of 
the  Royal  Astronomical  Society,  his  last  paper  in  those  volumes  being 
a  Catalogue  of  520  stars,  made  with  a  three-foot  altitude  and  ati- 
muth  instrument,  in  the  observatory  which  he  had  built  at  his  rec- 
tory at  South  Kilworth,  in  Leicestershire. 

Dr.  Pearson  enjoyed  robust  health  to  an  advanced  period  of  life, 
and,  after  a  meritorious  and  useful  career,  expired  at  South  Kil- 
worth on  the  6th  of  last  September. 

Professor  MacCullagh  was  bom  in  the  year  1809.  The  place 
of  his  birth  was  the  townland  of  Loughlindhuhussey,  then  pos- 
sessed by  his  grandfather,  a  man  of  considerable  acquirements,  and 
a  scholar  of  some  pretensions.  This  place  is  in  the  parish  of 
Upper  Badoney,  in  the  county  of  Tyrone,  about  ten  miles  from 
Strabane. 

Shortly  after  his  birth,  his  father  removed  from  the  mountain  £srm 
he  occupied  to  Strabane,  principally  that  he  might  have  the  means 
of  educating  his  son,  it  not  being  possible  to  do  so  in  the  secluded 
glen  in  which  he  lived.  In  Strabane  he  was,  while  very  young, 
placed  at  the  only  respectable  school  at  that  time  in  the  town.  Here 
his  genius  soon  displayed  itself.  After  school  hours  he  was  almost 
constantly  employed  in  solving  mathematical  problems ;  yet,  it  is 
remembered  that  when  Euclid  was  first  put  into  his  hands  he  was 
dissatisfied  with  the  task.  He  was  only  required  to  get  the  solution 
of  a  problem  by  heart,  like  a  copy  of  verses,  and  repeat  it.  There 
was  no  attempt  made  at  explanation.  This  did  not  suit  the  cha- 
racter of  his  mind,  which  even  then  could  not  rest  until  it  thoroughly 
understood  the  nature  of  everything  that  came  before  it.  For  some 
days  he  was  restless,  unhappy  and  puzzled,  wandering  about  with 
his  Euclid  in  his  hand.  In  his  perplexity  he  met  a  neighbour,  a 
working  carpenter,  a  man  of  cleverness  and  talent,  who,  seeing  the 
boy  evidently  unhappy,  was  good  enough  to  ask  him  what  was  Uie 
matter.  He  immediately  told  his  good-natured  friend  that  he  was 
obliged  to  get  by  heart  a  set  of  strange  words,  the  meaning  of  which 
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he  wanted  to  understand ;  at  the  same  time  showing  him  the  pro- 
position he  was  committing  to  memory  for  the  next  day's  task.  The 
carpenter  instantly  sat  down  with  the  puzzled  boy,  and  in  a  short 
time  showed  him  what  a  proof  was.     This  was  the  way  in  which 
Professor  MacCuUagh  first  learned  to  prove  a  proposition  in  Euclid. 
He  was  afterwards,  when  commencing  his  classical  studies,  sent  to 
LifFord  to  the  school  of  the  Rev.  John  Graham,  and  subsequently  to 
that  of  the  Rev.  I'homas  RoUestone.     He  entered  Trinity  College, 
Dublin,  as  a  pensioner  in  November  1824,  being  then  in  the  fifteenth 
year  of  his  age.     In  the  following  year,  he  became  a  candidate  for 
Sizarship,   and   was   successful.'   Throughout   his   under-graduate 
course  he  carried  away  every  Honour  both  in  Science  and  Classics. 
In  1827,  he  obtained  a  Scholarship,  and  in  1832,  (the  year  when  his 
Scholarship  expired)  he  was  elected  a  Fellow.    In  1835,  he  became 
Professor  of  Mathematics,  Dr.  Sadleir  (the  present  Provost)  having 
resigned  expressly  to  make  way  for  him.   In  1843,  he  was  chosen  to 
fill  the  Chair  of  Natural  Philosophy,  in  the  room  of  the  present  Dr. 
Lloyd,  who,  by  becoming  a  Senior  Fellow,  was  incapacitated  from 
continuing  to  hold  it.     In  1830,  his  first  paper  on  Refracted  Light 
was  read  in  the  Royal  Irish  Academy,  and  shortly  after  he  became  a 
Member  of  it,  and '  contributed  largely  to  place  it  in  that  position 
which  it  now  hokla  among  the  learned  Societies  of  the  world.     In 
1838,  he  obtained  the  Conyngham  Gold  Medal  from  the  Academy 
for  his  paper  "  On  the  Laws  of  Crystalline  Reflexion  and  Refraction," 
which  was  presented  to  him,  with  an  Address  (since  printed  in  the 
Proceedings)  respecting  the  then  existing  state  of  science  in  that 
department,  by  Sir  Wm.  Rowan  Hamilton,  who  was  at  that  time 
President  of  the  Academy.    In  1839,  Professor  MacCullagh  may  be 
regarded  as  having  laid  the  foundation  of  the  highly  valuable  Mu- 
seum of  Irish  Antiquities,  now  in  Dublin,  by  presenting  to  the  Royal 
Irish  Academy  the  celebrated  Cross  of  Cong.     In  presenting  the 
Cross  to  the  Academy,  Professor  MacCullagh  stated,  that  his  mo- 
tive for  doing  so  was,  by  putting  it  in  the  possession  of  a  public 
body,  to  save  it  from  that  shameful  process  of  destruction  to  which 
everything  venerable  in  Ireland  had  been  exposed  for  centuries,  and 
to  contribute  at  the  same  time  to  the  formation  of  a  national  col* 
lection,  the  want  of  which,  he  had  l>een  told,  was  regarded  by  Sir 
Walter  Scott  as  a  disgrace  to  a  country  so  ab«)uuding  in  valuable 
remains.     He  aften^ards  assisted  in  enlarging  the  Museum,  which 
he  had  thus  (it  may  be  said)  commenced,  by  munificent  subscrip- 
tions.    His  contributions  to  the  Academy  were  not  confined  to  sci- 
entific subjects ;  they  embraced  matters  of  general  literature,  espe- 
cially some  connected  with  ancient  Egyptian  chronology.    In  184*2. 
lie  was  awarded  the  Copley  Medal  for  his  investigations  on  the 
Theory  of  Light.    Among  the  competitors  were  Bessel,  Dumtis.  and 
AT urchison.    On  this  occasion  he  was  much  indebted  to  Dr.  Lloyd's 
excellent  report. 

In  the  following;  year,  he  was  elected  a  Fellow  of  the  Royal  Society, 
but  was  not  a  contributor  to  its  'iVansactions.  The  reason  frequently 
assigned  by  him  for  this  was,  that  he  felt  bound  to  do  as  much  as 
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in  him  lay  to  raise  and  elevate  the  literary  aud  scieutific  institotiontf 
of  the  country  of  his  birth.  This  with  him  was  ever  a  paramount 
object ;  and  in  connexion  with  that  object,  in  the  summer  of  the 
present  year»  he  resolved*  at  great  inconvenience  to  himself,  to  make 
an  effort  to  free  the  University  with  which  he  was  so  closely  con- 
nected from  what  he  considered  a  disgrace,  namely,  its  being  repre- 
sented in  Parliament  by  men  not  educated  within  its  waUs.  He 
was  influenced,  too,  by  what  he  considered  a  public  want,  that  the 
interests  of  science  and  literature  should  be  represented  in  the 
Imperial  Parliament. 

He  was  not  successful ;  but  his  personal  bearing  throughout  the 
contest  was  such  as  to  secure  to  him  the  admiration  and  the  good- will 
of  all  opponents  as  well  as  friends.  This  remarkable  contest  was, 
as  might  be  expected,  commenced  and  carried  on  by  Professor  Mac- 
CuUagh,  without  his  ever  accepting  that  pecuniary  assistance  which 
was  frequently  and  warmly  oflered  by  others,  but  by  him  was  g^te- 
fully  declined. 

About  the  middle  of  September,  he  commenced  working  at  a  sub- 
ject which  he  was  anxious  to  free  his  mind  from  as  soon  as  possible. 
The  heading  of  the  paper  remains :  it  is,  "A  Theory  of  Total  Re- 
flexion of  Light.  By  James  MacCullagh,  Fellow  of  Trinity  College, 
DubUn.     Read  May  24th,  1841." 

Confinement  and  over- work  gradually  produced  disease,  mental 
as  well  as  bodily ;  and  after  a  few  days'  illness,  an  end  was  put  to 
his  career  on  the  night  of  the  24th  of  October,  in  the  38th  year  of 
his  age. 

As  it  is  understood  that  there  will  be  given  at  the  stated  Meeting 
of  the  Royal  Irish  Academy,  in  March  next,  a  more  lengthened 
memoir  of  Professor  MacCuUagh's  life  than  could  conveniently  be 
offered  to  the  Royal  Society  now,  I  have  contented  myself  with  the 
few  facts  and  dates  which  have  been  thus  rapidly  stated ;  and  as  I 
am  led  to  believe  that  there  will  be  given  to  the  public  on  the  same 
occasion  an  accurate  and  detailed  account  of  his  scientific  labours 
and  discoveries,  which  it  has  been  found  difficult  (through  want  of 
time)  to  put  together  in  a  satisfactory  manner  for  our  Meeting  this 
night,  I  will  merely  glance  at  some  of  the  things  done  by  him  since 
this  Society  awarded  to  him  the  Medal  already  mentioned,  being 
the  highest  honour  in  their  power  to  bestow.  My  information  is 
derived  chiefly  from  gentlemen  who  have  attended  to  and  profited  by 
his  official  teaching  in  the  University  of  Dublin,  and  who,  having 
since  attained  distinction  and  station  in  that  University,  speak  now 
with  a  natural  enthusiasm  of  their  lost  preceptor  and  friend. 

Since  Professor  MacCullagh  obtained  the  Copley  Medal,  in  ad- 
dition to  the  different  papers  which  he  published  in  the  Proceedings 
and  in  the  Transactions  of  the  Royal  Irish  Academy,  he  has  g^ven 
seven  courses  of  lectures  in  different  branches  of  Natural  Philosophy, 
in  his  capacity  of  professor  of  that  subject,  having  for  about  eight 
years  previously  filled  the  Chair  of  Mathematics  in  a  manner  which 
those  alone  can  fully  appreciate  who  know  what  was  the  state  of 
mathematical  knowledge  in  the  Dublin  University  previous  to  his 
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election  and  what  it  ii  now,  and  who  can  compare  the  state  in  which 
he  found  it  with  that  in  whicli  he  left  it.  I  allude  to  these  Lecturef>. 
because  it  was  in  the  delivery  of  them,  that  is,  in  the  conscientious 
and  due  performance  of  the  proper  duties  of  his  calling,  that  Pro- 
feasor  MacCuUagh  is  reported  to  have  ever  appeared  to  the  greatest 
sdvantage.  It  was  there  that  he  used  to  display  the  extensive  in- 
formation, the  elaborate  research,  and  the  vast  acquired  treasures  of 
his  highly  cultivated  mind ;  and  it  was  there  that  he  most  delighted 
to  turn  to  account  the  noble  faculty  of  inventive  genius  with  which 
he  waa  so  eminently  gifted,  in  improving,  by  means  of  it,  every  sub- 
fect  lie  ever  handled.  There  is  no  one  capable  of  appreciating  such 
rabjects,  and  who  enjoyed  the  privilege  of  attending  the  courses 
above  referred  to,  but  will  admit,  that  during  the  several  years  of 
hia  purely  mathematical  lectures,  nothing  could  exceed  the  depth 
or  aurpasa  the  exquisite  taste  and  elegance  of  all  his  original  concep- 
tions, lx>th  in  analysis  and  geometry.  Nor  will  it  be  denied  by  any 
who  were  so  happy  as  to  possess  the  opportunity  of  judging,  that 
daring  the  last  three  years  and  a  half  in  which  he  filled  the  Chair  of 
Matoral  Philosophy,  his  earnest  endeavour  was  ever  to  instil  sound 
and  accurate  physical  conceptions  into  the  minds  of  his  hearers,  and 
to  array  them,  when  stated  in  mathematical  language,  in  all  the 
charms  which  arises  from  true  taste  and  appropriate  refinement. 
In  his  first  course  of  Lectures — on  the  rotation  of  a  solid  bodv 
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round  a  fixed  point — he  completely  solved  the  case  of  a  body  aban- 
doned to  its  own  motions  on  receiving  a  primitive  impulse  in  any 
direction,  and  under  the  action  of  no  external  accelerating  forces. 
Una  problem  he  had  finished  several  years  before,  and  was  preparing 
it  for  publication,  when  he  found  that  he  had  been  just  anticipated, 
in  many  though  not  in  all  respects,  by  Poinsot,  who  published  about 
that  time  a  very  elegant  little  tract  on  the  subject.  During  the  same 
coarse  of  Lectures  he  gave  some  interesting  and  original  theorems 
respecting  the  rotation  of  surfaces  of  revolution  moving  freely  in 
ipace,  and  acted  on  by  any  external  accelerating  forces,  directed  to 
any  number  of  fixed  centres. 

In  his  course  of  Lectures  on  attractions,  he  gave  some  very  beauti- 
ful theorems  respecting  the  attraction  of  a  body  of  any  nature  and 
form  on  a  point  distant  a  long  way  in  comparison  of  its  own  dimen- 
sions.  And  he  gave  some  most  simple  and  elegant  geometrical 
methods  for  finding  the  attraction  of  an  homogeneous  ellipsoid  on 
any  internal  point.  I'he  subject  of  attractions  seems  indeed  to  have 
been  a  favourite  one  with  him  ;  and  he  on  several  previous  occasions 
^ve  new  and  beautiful  theorems  in  it,  and  in  many  important  re- 
spects improved  the  existing  theories,  keeping  always  in  advance  of 
the  knowledge  of  the  time.  He  delivered  also  courses  of  Lectures 
on  part  of  Sir  Isaac  Newton's  Principia,  and  on  Heat,  Electricity 
and  Magnetism. 

I  now  come  to  Professor  MacCullagh's  great  course  of  Lectures 
on  "The  D3rnamical  Theory  of  Light,"  which  was  on  his  port 
(whatever  other  researches  on  that  subject  may  have  been  elsewhere 
made)  the  unaided  creation  of  his  own  genius ;  and  was  founded 
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on  one  single  and  simple  hypothesis,  on  which  as  a  basis  (to  bor- 
row the  language  of  Dr.  Lloyd  when  speaking  of  Fresnel's  beau- 
tiful theory  of  double  refraction),  he  "  has  reared  the  noblest  fabric 
which  has  ever  adorned  the  domain  of  physical  science,  Newton's 
system  of  the  Universe  alone  excepted."  If  we  now  venture  to  say 
that  Professor  MacCuUagh  ranks  as  a  philosopher  higher  than  Fres- 
nel  in  the  region  of  Light  (and  if  that  be  admitted,  he  will  certainly 
rank  inferior  to  noue  on  that  subject),  it  is  not  thereby  designed  to 
institute  any  comparison  between  labours  sj  different  in  their  na« 
ture  as  tliose  of  these  two  great  men.  Professor  MacCullagh  may 
be  regarded  as  standing  to  Fresnel  in  the  same  relation  as  Newton 
to  Kepler.  Fresnel  undoubtedly  discovered  all  the  elegant  laws  of 
the  propagation  and  double  refraction  of  light  in  crystallized  media, 
as  well  as  in  ordinary,  with  some  of  those  of  total  reflexion  at  the 
bounding  surfaces  of  ordinary  media,  but  he  did  not  account  for 
them  on  any  correct  mechanical  principle j  ;  with  respect  to  propa- 
gation, the  very  first  principles  from  which  he  sets  out  are  such  as 
cannot  now  be  admitted  :  with  respect  to  ordinary  reflexion,  he  partly 
accounted  for  them  on  correct  principles,  in  the  particular  case  of 
ordinary  media,  which  was  the  only  one  for  which  he  had  ever  given 
them.  Professor  MacCullagh,  on  the  contrary,  not  only  deduced 
the  known  laws  in  all  the  three  cases  from  mechanical  prin^nples  of 
a  nature  so  simple  and  probable,  that  they  cannot  but  bear  con- 
viction of  their  truth  to  any  mind  reflecting  on  them,  with  anything 
like  the  attention  they  deserve,  but  he  abo  gave  the  general  equa- 
tions of  the  propagation  of  light  not  only  for  all  known  media,  but 
also  for  all  media  which  could  ever  be  discovered  or  even  conceived. 
And  with  these  he  gave  also  the  general  conditions  which  must  be 
fulfilled  at  the  common  bounding  surface  of  every  two,  not  only 
known,  but  conceivable  media,  and  which  in  every  case  give  all  the 
laws  of  reflexion  and  of  refraction,  whether  ordinary  or  total. 

Thus  did  he  deliver  to  his  hearers  and  to  posterity  a  perfect  and 
complete  mechanical  theory ;  that  is  to  say,  analytically  complete  : 
so  that  any  one  who  in  future  may  attempt  to  discover  in  this  re- 
gion of  science,  can  only  do  so  by  treading  in  his  steps,  and  adopt- 
ing his  principles,  but  can  never  supersede  them.  In  fact,  he  has 
discovered  and  handed  down  the  general  principles  which  must  hold 
in  all  cases.  It  remains  for  future  investigators  only  to  apply  them. 
He  himself  applied  them  to  the  two  most  general  cases  of  propaga- 
tion, viz.  of  polarized  waves  of  undiminishing  intensity  in  a  crystal- 
line medium,  and  of  that  peculiar  species  of  propagated  vibrations 
which  take  place  in  the  rarer  medium  in  every  case  of  total  reflexion 
at  the  surface  either  of  an  ordinary'  or  of  a  crystalline  medium.  In 
the  former  case  he  arrived  at-  all  the  laws  of  propagation  in  crystal- 
line media  which  were  discovered  by  Fresnel,  with  one  single  varia- 
tion, and  that  the  very  one  on  which  he  himself  had  long  previously 
corrected  Fresnel,  viz.  the  vibrations  of  the  eether,  in  place  of  coming 
out  to  be  perpendicular  to  the  plane  of  polarization,  as  Fresnel  had 
supposed,  came  out  on  the  contrary  to  be  parallvil  to  that  plane,  as 
MacCullagh  himself  had  supposed. 
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He  was  enabled  by  discoveries  of  his  own,  to  deduce  again  in  a  far 
iier  manner,  all  the  beautiful  geometrical  laws  of  crystalline  re- 
lion  and  refraction,  which  he  had  formerly  laid  before  the  Royal 
sh  Academy  in  1837,  and  for  which  that  body  awarded  him  the 
norary  distinction  of  the  Conyngham  Medal,  which  I  have  before 
aded  to.  And  they  fully  confirmed  the  acute  prophecy  then  made 
his  sagacious  mind,  on  finding  to  his  astonishment,  that  a  law  of 
lexion  depended  for  its  existence  on  the  existence  of  a  law  of  pro- 
gation  ;  when  he  said  that  the  law  of  >is  viva  which  he  had  as- 
med  at  the  outset  could  not  be  a  fundamental  but  rather  a  se- 
adary  law,  and  remarked  that  perhaps  the  next  step  in  physical 
tics  would  be  the  deduction,  as  parts  of  one  system,  of  all  the  laws 
th  of  propagation  and  reflexion  from  some  higher  and  more  gene- 
law,  containing  them  both  as  particular  cases :  anticipations 
lich  were  singled  out  for  special  attention,  in  the  Address  deli- 
red  by  Sir  W.  Rowan  Hamilton,  on  the  occasion  already  referred 
How  little  perhaps  did  Professor  MacCullagh  then  know  that 
th  of  his  own  prophecies  were  destined  to  be  so  soon  fulfilled, 
d  both  by  the  powers  of  his  own  mighty  and  creative  mind ! 
In  the  general  case  of  total  reflexion  at  the  surface  of  a  crystal, 
afterwards  showed^  by  a  most  ingenious  employment  of  image- 
ry quantities,  that  the  refraction  was  still  double,  and  never  more 
in  double-;  and  he  showed  that  the  directions  of  the  refracted  rays 
nained  always  the  same,  whatever  were  the  incidence,  provided  it 
ve  total  reflexion.  Again,  as  he  had  done  for  the  case  of  ordinary 
lexion  by  means  of  his  beautiful  theorem  of  the  polar  plane,  so 
the  case  of  total  reflexion  he  determined  the  two  directions  of 
larization,  in  a  given  incident  plane  polarized  wave,  which  would 
re  uniradial  refracted  rays,  by  means  not  of  a  polar  plane,  but  of 
x>lar  cylinder,  which  he  succeeded  in  showing  was  the  analogous 
rface  in  the  more  diflicult  cases. 

In  the  particular  case  of  total  reflexion  at  the  surface  of  an  ordi- 
ry  medium,  the  whole  theory  of  total  reflexion  became  exceedingly 
Dple,  and  that  case  is  left  by  him  completed.  He  showed  that 
latever  were  the  incidence,  the  refracted  wave  was  always  perpen- 
rular  to  the  intersection  of  the  plane  of  incidence,  and  of  the  sur- 
«  of  the  crystal ;  he  showed  that  the  axes  of  the  ellipse  of  vibra- 
o,  projected  on  the  plane  of  incidence,  were  parallel  and  perpen- 
tolar  to  that  line ;  he  gave  a  beautiful  construction,  by  means  of 
equilateral  hyperbola  touchins^  with  its  vertex  the  section  of  the 
lex  sphere  at  the  point  where  it  intersects  the  same  right  line,  for 
termining  the  velocity  of  the  refracted  wave,  and  the  ratio  of  the 
ss  of  its  elliptic  vibrations  corresponding  to  any  given  incidence ; 
determined  at  once  the  limiting  angle  of  total  reflexion  :  and, 
ally,  he  got  out  the  two  empirical  formulae  of  Fresnel,  for  the  ac- 
eration  of  the  refracted  phase  over  the  incident,  and  the  subse* 
But  equal  acceleration  of  the  reflected  phase  over  the  refracted  ; 
5  one  for  the  case  of  the  incident  light  polarized  in  the  plane  of 
idence,  and  the  other  for  the  same  polarized  in  the  perpendicular 
jie.     For  all  cases,  whether  of  propagation  or  of  reflexion,  ordi- 
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iiary  or  totul,  the  whole  theory,  as  he  has  left  it,  ia  analyticall]^^ 
complete  :  but  the  geometrical  interpretations  in  the  general  case  o^C 
total  reflexion  at  the  surface  of  a  crystal  present  very  great  difficul-^ 
ties.     Many  of  these  his  acute  intellect  had  with  great  labour  aur^- 
mounted  ;  he  liad  been  working  hard  at  the  subject  for  the  last  four"^ 
weeks  of  his  life,  and  with  so  much  success,  that  he  had  actually^ 
commenced  a  new  paper  for  the  Irish  Transactions,  embodying  th^ 
results  of  his  latest  investigations,  llie  heading  of  this  paper,  whiclM. 
I  have  already  mentioned,  remains  in  his  own  handwriting.     It  m 
believed  that  several  of  his  manuscripts  on  other  subjects  are  in  th^ 
possession  of  his  famUy,  although  it  was  not  his  custom  to  preserre 
many  written  papers. 

Alexander  Brongniart,  the  son  of  a  distinguished  architect, 
was  born  at  Paris  in  the  year  1770.  In  early  youth  he  derived  hia 
love  of  science,  not  only  from  his  f&ther,  but  also  firom  his  ^etther't 
friends,  Franklin,  Lavoisier,  and  other  eminent  men  of  the  day. 
He  received  his  earliest  lessons  in  science  at  the  £cole  des  Mines, 
and  afterwards  at  the  Ecole  de  M^ecine.  At  the  age  of  twenty, 
he  came  to  England,  and  visited  the  mines  of  Derbyshire.  On 
his  return  to  his  own  country,  he  published  a  memoir  on  enamel- 
ling, which  induced  M.  BerthoUet,  several  years  later,  to  recom- 
mend liis  appointment  to  the  office  of  Director  of  the  manufJEurtory 
of  Sevres.  At  the  time  of  the  French  Revolution,  he  had  the  mis- 
fortune to  be  suspected  of  the  offence  of  favouring  the  escape  of 
M.  Broussonet,  and  was  thrown  into  prison.  More  fortunate  however 
than  so  many  others  who  were  arrested  in  that  terrible  time,  he 
escaped  with  his  life,  and,  after  his  release,  returned  to  Paria  and  be- 
came a  Mining  Engineer.  He  subsequently  was  appointed  Professor 
of  Natural  History  at  the  JEcole  Centnde  des  Quatre  Nations ;  and  in 
the  year  1800,  commenced  his  superintendence  of  the  manufiaetory 
of  porcelain  at  Sevres,  an  office  filled  by  him  for  the  long  period  of 
nearly  half  a  century. 

In  the  year  1807,  appeared  M.  Brongniart's  'Traits  Eldmentaire 
de  Min^ndogie,'  a  work  of  great  importance  and  merit. 

M.  Brongniart  did  not  confine  his  scientific  researches  to  mine- 
ralogy. Zoology  also  attracted  his  attention  and  profited  by  his 
labours,  and  a  community  of  pursuit  brought  him  into  close  relation 
with  the  illustrious  Cuvier. 

In  the  year  1808,  he  revisited  this  country  and  studied  its  fresh- 
water formations,  a  study  of  great  importance  with  reference  to  a 
work  published  by  him,  in  conjunction  with  M.  Cuvier,  after  hitf 
return  to  Fmiice,  on  the  Geology  of  the  Environs  of  Paris. 

In  consequence  of  the  great  service  he  had  rendered  to  science, 
he  was  elected  a  member  of  the  French  Academy  in  the  year  1815. 
Two  years  later,  he  visited  Switzerland,  the  Alps  and  Italy,  where  he 
extended  his  geological  fame  by  fresh  observations  ;  and  in  1822,  he 
published  the  second  and  enlarged  edition  of  his  Geology  of  the 
neighbourhood  of  the  capital  of  France. 

Ill  tlie  year  1821,  he  made  a  journey  in  Norway  and  Sweden,  and 
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in  the  course  of  it  studied  the  more  early  fossiliferous  deposits,  and 
brought  together  the  materials  for  a  memoir  on  erratic  blocks. 

Other  geological  questions  occupied  his  thoughts,  and  among 
them  were  the  interesting  phsenomena  of  volcanos,  and  especially  of 
Vesuvius. 

Such  is  a  brief  account  of  the  scientific  career  of  this  zealous  and 
active  philosopher,  as  exhibited  in  the  touching  address  delivered 
after  his  death  by  his  friend  M.  Elie  de  Beaumont.  Science  was  not 
however  his  only,  or  perhaps  his  principal  occupation,  though  it 
might  be  supposed  that  he  had  little  leisure  for  any  other.  On  the 
contrary,  he  diligently  discharged  for  forty-seven  years  the  duties  of 
the  director  of  a  great  national  manufactory,  and  during  the  later 
years  of  his  life,  he  published  two  important  works  on  the  potter's 
art ;  an  art  which,  dating  from  very  early  periods  of  human  exist- 
ence, so  eminently  unites  the  beautiful  with  the  useful;  an  art 
assuming  a  very  different  appearance  at  Nola  or  Pekin,  at  Firenze 
or  Dresden ;  an  art  which  seems  to  mark  out  the  kind  as  well  as  de- 
gree of  civilization  of  the  different  nations  in  which  it  has  flourished 
or  declined. 

We  should  be  mistaken,  again,  were  we  to  imagine  that  natural 
science  on  the  one  hand  and  the  care  of  the  establishment  of  Sevres 
on  the  other  absorbed  the  whole  thoughts  and  time  of  M.firongniart. 
He  took  an  active  part  in  the  affairs  of  the  Institute,  a  zealous  share 
in  the  advancement  of  knowledge  by  scientific  association,  and  a 
lively  interest  in  the  pursuits  of  other  inquirers  after  truth.  He 
was,  says  M.  de  Beaumont,  "  non  seulement  le  savant  Eminent, 
Tesprit  sup^rieur,  mais  encore  I'hommc  aimable,  Thomme  excellent, 
rhonn^te  homme,  I'homme  profondement  d^vou^  aux  plus  nobles 
devoirs." 

He  became  a  Foreign  Member  of  the  Royal  Society  in  the  year 
1815,  and  died  at  the  advanced  age  of  seventy-seven,  admired,  re- 
spected, beloved  and  lamented.  He  has  left  behind  him  a  son  in- 
heriting his  love  for  science  and  devotion  to  its  cause. 

Upon  the  motion  of  Sir  Robert  Harry  Inglis,  Bart.,  the  thanks  of 
the  Meeting  were  given  to  the  President  for  his  Address,  with  a 
request  that  he  would  allow  it  to  be  printed. 

The  Statutes  relating  to  the  election  of  Council  and  Officers 
having  been  read  by  the  Secretary,  and  the  Dean  of  Westminster 
and  Edward  Forster,  Esq.  having,  with  the  consent  of  the  Society, 
been  nominated  Scrutators  to  a^^sist  the  Secretaries  in  examining 
the  lists,  the  votes  of  the  Fellows  present  were  collected. 

'riie  Dean  of  Westminster  reported  the  following  Noblemen  and 
Gentlemen  as  being  duly  elected  Oliicers  and  Council  for  the  en- 
suing year,  viz.  — 

President. — The  Marquis  ot'  Northampton. 

Treasurer. — George  Uennie.  Esq. 
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Q       .    '      f  Peter  Mark  Hoget,  M.D. 
secretaries,  j  ^^^^^^^  i^^^^  Chriatie,  Esq.,  M.A. 

Foreign  Secretary. — Ii«ut.-Col.  Edward  Sabiae,  R.A. 

Other  Members  of  the  Council, — ^lliomas  Bell,  Esq.;  Robert 
Brown,  Esq.,  D.C.L.  ;  Sir  James  Clark,  Bart.,  M.D. ;  Samuel 
Cooper,  Esq. ;  Sir  Henry  De  la  Beche ;  Edward  Forbes,  Esq. ;  John 
P.  Gossiot,  Esq. ;  Thomas  Graham.  Esq.,  M.A. ;  John  lliomas 
Graves.  Esq..  M.A. ;  Sir  John  F.  W.  Herschel,  Bart.,  M.A. ;  Wil- 
liam Hopkins,  Esq.,  M.A.;  Sir  Robert  H.  Inglis,  Bart.,  LL.D.; 
Charles  Lyell,  Esq.,  M.A. ;  the  Duke  of  Northumberland;  George 
Richardson  Porter,  Esq. ;  Lieut.-Col.  Sykes. 

The  thanks  of  the  Society  were  given  to  the  Scrutators  for  their 
trouble  in  examining  the  lists. 

llie  following  is  a  statement  of  the  Receipts  and  Expenditurs 
during  the  past  year  : — 


SiatefHent  ofUie  Receipts  and  Payments  of  the  Royal  Society  between 

Nov.  29,  1846,  and  Nov.  29,  1847. 

RECEIPTS. 

£       s,    d. 
Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .    1885  13     2 

Weekly  Contributions,  at  one  shilling   49     8     0 

Quarterly  Contributions  at  £1     1067     0     0 

1116     8    0 

22  Admission  Fees 220     0    0 

3  Composition?  for  Annual  Payments  at  £40 120     0    0 

5  Compositions  for  Annual  Payments  at  £60 300     0    0 

Oiw  year*!}  rent  ut*  estate  at  Mablethorpe :  due 

at  Michaelmas  1840    125     0     0 

One  year*»  Incuine  Tax 3   13     0 

121      7     0 

One  year*s  rent  of  estate  at  Acton:  due  at 

Michaelmas  IBlb   70     0     0 

One  year's  Income  Tax 2     0  10 

67   19     2 

One  year's  rent  of  estate  at  Acton :  due  at 

Michaelmas  1847    ...      70     0     0 

One  year's  Income  Tax 2     0  10 

67   19     2 

One  year's  Tee  farm  rent  of  lands  in  Sussex: 

due  at  Michaelmas  l(t47 19     4     0 

Carried  forward 391 8  10    fi 
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£       #.    d. 

Brought  forward 3918  10    6 

One-fifth  of  the  clear  rent  of  an  e!itate  at  Lam* 
beth  Hilly  from  the  Royal  College  of  Fhy- 
ficimns,  in  pursuance  of  Lady  Sadleir's  will : 
due  at  Midaummer  1847     3     0    0 

hridenda  on  Stodc : — 

One  year's  dividend  on  £  1 4,0CX)  Reduced  S  per 

cent.  Annuities 4t20    0     0 

Less  Income  Tax   V2    5    0 

407  15     0 

One  year's  dividend  on  £7659  J«.  Id.  3  per 

cent.  Consols 229  10    0 

Less  Income  Tax    6  12     8 

222  17     4 


F^md. 

One  year's  dividend  on  £4843  14f.  7d.   ....    145     6     2 
Less  Income  Tax    4     4  10 

141     1     4 

Rumford  Fund. 
One  year's  dividend  on  2430/.  1 9«.  5d.  Consols     72  17     9 
Less  Income  l^ax    2     1     9 

70  16     0 

Fair  child  Fund. 
One  year's  dividend  on  £100  New  South  Sea 

Annuities 3     0    0 

Sir  Clifton  Wintringham'i  Beqvest. 
One  year's  dividend  on  £1900  Consols  ....      36     0     0 
Less  Income  Tax   1      I     0 

34  19     0 

[iacellaneous  Receipts : — 

Sale  of  Philosophical  Transactions,  Abstracts 
of  Papers,  and  Catalogues  of  the  Royal  So- 
ciety's Library    328     4     9 

Bowles  and  Gardiner,  discount  on  bill    3     3     0 


Total  Receipts £5133     6  1 1 
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PAYMENTS. 

£    «.   (/. 
Fairchiid  Lecture. — ^The  Rev.  J.  J.  Ellis,  for  delivering  the 

Fairchild  Lecture  for  1847 3     0    0 

Bakerian  Lecture, — W.  R.  Grove,  Esq.,  for  the  Bakerian 

Lecture  for  1847 4     0    0 

Books  purchased :  £    s.     d. 

Dulau  and  Co. :  for  Books 23  10  1 1 

Taylor:  for  ditto 15     0     0 

Lovejoy :  for  ditto    14     0     0 

BeU :  for  ditto 113     C 

Second-hand  ditto    19  13     6 

73   17    5 

Salaries : — 

Dr.  Hoget,  one  year,  as  Secretary    105  0  0 

S.  H.  Christie,  Esq.,  one  year,  as  Secretary. .    105  0  0 

Ditto  for  Index  to  Phil.  Trans 5  5  0 

Col.  Sabine,  one  year,  as  Foreign  Secretary.  .      20  0  0 
Charles  R.  Weld,  Esq.,  one  year,  as  Assistant- 
Secretary  and  Librarian 300  0  0 

Mr.  White,  one  year,  as  Attendant 80  0  0 

G.  Iloitzer,  one  year,  as  Porter 30  0  0 

Ditto,  for  extra  Porterage 10  0  0 

655     5    0 

Purchase  of  £2185  Ss.  Sd,  3  per  cent.  Consols 1953  15  0 

Fire  Insurance,  on  the  Society's  Property 45  1  6 

Ghratuity  to  Bank  Clerks  and  Postages    1  1  0 

Col.  Lloyd :  Subscription  overpaid 4  0  0 

Bills:— 

Taylor : 

Printing  the  Phil.  Trans.,  1846,  part  4  . .    169     6     0 

Ditto,  1847,  part  1 73     0     0 

Ditto,  Proceedings,  Nos.66 — 68;  Circulars, 

Lists  of  Fellows,  Ballot-listSy  Statement 

of  Payments,  and  Minutes  of  Council ; 

&C.&C 150  18     0 

393     4     0 

Basire : 

Engraving  Plates   in  Transactions,   1846, 

part  4 199     2     7 

Ditto,  1847,  part  1 20     5     0 

Ditto,  Miscellaneous  Engraving 410     0 

223  17     7 

Cairied  forward 3357     1     6 
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£     s.     d,    £       «.    d. 

Brought  forward 3357     1     6 

Walker: 

Engraving  Plates  in  Transaction:},  1846, 

parts 166  12     0 

Ditto,  1847,  part  1 30  15     0 

197     7     0 

Burgess: 

For  Lithography    25     9     0 


Bowles  and 


• 


Paper  for  the  Phil.  Trans.,  1846,  part  4,1  |0|     q     q 

1847,partl J 

Oyde: 

Boarding  and  Sewing  800  Parts  of  Phil. 

Trans.,  1846,  part  S    1117     6 

Ditto,  1846,  part  4 1117     6 

Ditto,  1847,  part  1 1111     6 

Ditto,  Extra  binding 19  11     3 

54  17     f) 

Tuckett : 

Bookbinding 32  14     0 

Lambird: 

For  Stationery   12     1     9 

Saonderson : 

For  Shipping  Expense:! 16     4     0 

Brecknell  and  Turner : 

.    Candles,  and  Lamp  Oil 38     6     0 

Arnold: 

ForCoals 29     8     0 

Sharpns: 

For  China 5   17     8 

Owillim: 

Mats,  Brushes,  Fire-wood,  &c 8  13     0 

Cubitt : 

For  repairs  and  relaying  Carpets,  &c 10  18     7 

Laing: 

House  Painting,  &c 206     0     0 

Luck,  Kent  and  Co. : 

Carpets  and  Oil-cloth 35   11     0 

White: 

Bookcase    7   10     0 

Humphries : 

For  Livery 5   10     0 

408  13     0 

Taxes  and  Parish  Kates  : 

Land  and  Assessed  Taxes 21    14     2 

Income  Tax   4   19     *J 

26    13     4 

Carried  forward 4191      I     7 
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€        8.    l 

Brought  forward 4191     1    7 

Rumford  Fund : 

Mr.  Wyon,  for  Medals    64     0     0 

Mr.  Faraday,  Balauce  of  Dividends    73  1 1     6 

137  11     6 

Donation  Fund : 

Mr.  Brooke,  for  Self* Registering  Magnetical 

Photographic  Apparatus    50     0     0 

.Mr.  Miller,  for  Meteorological  Instniroents  .      20     0     0 

70    0    0 

Petty  Charges : 

Postage  and  Carriage 27     7     0 

£x)ieDses  on  Foreign  Packets,  &c 8     1     7 

Sumps 1     5     0 

Charwoman's  Wages 31     0     0 

Miscellaneous  expenses 30     9     0 

98     2     7 

Balance  in  the  hands  of  the  Treasurer 636  11     3 


Total £5133     6  11 


GEORGE  RENNIE,  Treasurer. 

November  dOih,  1847. 


Estates  and  Property  of  the  Royal  Society. 

Estate  at  Mahlethorpe,  Lincolnshire  (55  a.  2  r.  2  f.).  Rent  £125  per 
annum. 

Estate  at  Acton,  Middlesex  (33  acres).     Rent  £70  per  annum. 

Fee  farm  rent  in  Sussex,  £19  4^.  per  annum. 

One-fifth  of  the  clear  rent  of  an  estate  at  Lambeth  Hill,  from  the  College 
of  Physiciansr,  £3  per  annum. 

£14,000  Reduced  3  per  cent.  Annuities. 

£17,411  ISs,  9d,  Consolidated  Bank  Annuities. 


The  Balances  in  hand,  now  belonging  to  the  several  trusts,  arc  as  under : 
viz. —  £       *.   d. 

Donation  Fund 476     1     3 

Rumford  Fund 70  16     0 


le  rollowing;  table  shows  the  progress  and  present  state  uf  the  Society 
respect  to  the  number  of  Fellows : — 
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Foreign. 

Hiving 
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13 

47 

490 

IS 

260 
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AM»m^  ContriiatiaMa. 

1830 £363  4  0 

1831 286  0  0 

1632 255  6  0 

1833 283  7  6 

1834 318  18  6 

1835 346  12  6 

1836 495  0  0 

18S7 531  0  0 

1838 699  4  0 

1839 666  16  0 

1840 767  4  0 

1841 815  12  0 

1842 910  8  0 

1843 933  16  0 

1844 1025  16  0 

1845 1010  0  0 

1846 1074  0  0 

1847 1116  8  0 
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November  25,  1847. 

OBOROB  RBNNIB,  Baq.,  Tfeasnrar*  in  the  Chiir. 

His  G^nce  the  Duke  of  Wellington  wu  elected  a  Fellow  of  the 
Society. 

Postscript  to  Mr.  W.  H.  Barlow's  paper  on  Alternating  Diurnal 
Currents  of  Electricity  at  the  Terrestrial  Surface. 

'}}ie  author  states  that  since  his  paper  was  read  to  the  Society,  he 
had  made  further  experiments  to  determine  with  greater  accuracy 
the  direction  in  which  the  daily  electrical  currents  travel,  and  also 
how  far  the  motions  of  the  horizontal  magnetic  needle  correspond 
with  that  of  the  telegraph.  With  regard  to  the  latter,  he  finds  that 
although  they  agree  as  to  the  general  character  of  their  deflexions, 
there  is  no  decided  simultaneous  coincidence  in  their  movements. 

"Magnetical  experiments  on  board  H.M.  Iron  Steam  Vessel 
'  Bloodhound.' "  By  Captain  Edward  Johnson,  H.N.,  F.R.S.  Com- 
municated  to  the  President  by  the  Lords  Commissioners  of  the  Ad- 
miralty, and  communicated  to  the  Society  by  the  President. 

These  experiments  were  undertaken  with  the  view  of  ascertaining 
whether  the  action  of  steam  upon  the  hull  of  an  iron  vessel  affects  a 
compass,  properly  placed,  in  any  degree  that  may  be  of  practical 
importance  in  its  navigation  ;  and  also  whether  the  keeling  of  the 
vessel  produces  any  alteration  in  the  deviations,  or  disturbs  a  com- 
pass so  placed  to  any  considerable  extent.  The  former  question  is, 
from  the  results  of  these  experiments,  resolved  in  the  negative  ;  but 
vrith  respect  to  the  second,  it  appears  that  the  deviations  produced 
by  keeling  are  very  marked,  and  could  not  be  safely  disregarded. 
These  observations  completely  confirm  those  already  made  by  Mr. 
Walker  and  Commander  Shaugh  on  board  H.M.  Iron  Brig  '  Recruit,' 
Commander  A.  Slade,  and  they  prove  the  necessity  that  exists  for 
ascertaining  the  deviations  of  the  compass  in  all  ships,  not  only  at 
the  beginning  and  end  of  their  voyage,  but  likewise  at  interme^ate 
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stations ;  as  also  constant  obsen'ation  of  the  course  which  the  ship 
may  be  steering. 


December  16,  1847. 
Sir  ROBERT  HARRY  IXGLIS,  Bart.,  V.P.,  in  the  Chair. 

"  Thirteenth  Series  of  Tide  Researches."  By  the  Rev.  William 
Whewell.  B.D.,  F.R.S. 

The  first  part  of  this  paper,  **  On  the  Tides  of  the  Pacific"  forms  a 
sequel  to  former  papers  by  the  same  author,  especially  to  his  first 
memoir  on  this  subject,  printed  by  the  RoyaJ  Society  in  1833 
('  Essay  towards  a  first  approximation  to  a  map  of  Cotidal  Lines '), 
and  to  the  Sixth  Series  published  in  1836  ('  Results  of  an  extended 
series  of  Tide  Observations  made  on  the  coasts  of  England  and 
America  in  June  1835  ').  Among  the  results  obtained  in  the  latter 
paper,  it  appeared  that  all  the  "  cotidal  lines  '*  which  have  been  most 
exactly  traced,  meet  the  coast  at  a  very  acute  angle ;  and  for  that 
and  for  other  reasons  stated  in  other  memoirs,  the  drawing  of  cotidal 
lines  across  wide  oceans  is  a  very  precarious  process.  In  addition 
to  this  consideration,  the  scantiness  of  our  materials  has  hitherto 
made  it  impossible  to  trace  the  tides  of  the  Pacific  in  a  connected 
form ;  and  the  absence  of  lunar  tides  in  the  central  parts  of  that 
ocean  (as  at  Tahiti)  makes  it  difiicult  to  represent  the  course  of  the 
tides  by  means  of  cotidal  lines  at  all.  We  are  thus  led  to  consider 
in  what  other  way  the  course  of  the  tides  over  wide  spaces  may  be 
represented  :  and  it  is  stated  by  the  author,  that  either  a  stationary 
undulation,  or  a  rotatory  undulation,  of  the  central  parts  of  an  ocean, 
with  a  border  of  cotidal  lines  proceeding  outwards  from  the  central 
undulation  into  bays  and  arms  of  the  sea,  would  represent,  in  a  great 
measure,  the  tidal  phenomena  of  the  Atlantic  and  Pacific,  as  far  as 
they  are  known.  The  rotatory  undulation  here  spoken  of  need  not 
be  understood  to  be  a  rotatory  motion  of  the  water,  but  a  geometrical 
rotation  of  the  cotidal  line,  such  as  takes  place  in  the  German  Ocean ; 
the  tide  in  the  central  part  (that  is,  the  rise  and  fall  of  the  sorfBice) 
vanishing,  as  was  shown  by  the  observations  of  Capt.  Hewett,  though 
the  tidal  currents  at  that  point  alternate  regularly.  Such  a  move- 
ment of  the  cotidal  line  may  perhaps  represent  the  phenomena  of  the 
North  Pacific. 

The  author  has  collected  materials  for  a  Tide  Map  of  the  Pacific 
from  various  navigators : — Cook,  Flinders,  King,  Captains  FitzRoy, 
Sir  E.  Belcher,  Sir  James  Ross,  Stokes,  Killet,  and  others  of  our 
own  countrymen;  Malaspina,  Freycinet,  Du  Petit-Thouars,  Wrangel 
and  Admiral  LUtke,  and  other  Spanish,  French  and  Russian  navi- 
gators. The  result  of  these  appears  to  be,  that  on  the  eastern  coast 
of  the  Pacific,  the  tide  comes  from  the  west ;  arrives  first  at  the  coast 
near  Acapulco  and  Nicoya,  and  is  later  and  later  both  to  the  north 
and  to  the  south  of  this  point ;  passing  to  the  eastward  round  Cape 
Horn,  as  observed  by  King,  and  to  the  northward  along  the  c^ast 
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of  North  America,  and  then  to  the  westward  along  the  Aleutian 
Isles,  and  so  to  Kamtschatka,  as  stated  by  Admiral  Liitke. 

The  tides  in  the  centre  of  the  Pacific  are  too  small  and  anomalous 
to  allow  us  to  trace  the  connection  among  them.  At  Tahiti,  accord- 
ing to  the  observations  of  Sir  Edward  Belcher,  the  solar  and  lunar 
tides  appear  to  be  equal. 

The  tides  have  been  traced  along  the  coasts  of  New  Zealand  and 
Australia  by  Cook,  Flinders,  and  other  succeeding  navigators,  lliey 
come  ^m  the  east ;  and  liie  cotidal  lines  which  mark  their  pro- 
gress appear  to  have  a  north  and  south  range,  except  when  deflected 
by  passing  round  promontories  and  the  like.  When  we  pass  west- 
ward from  the  eastern  coast  of  Australia,  the  cotidal  lines  are  too 
much  broken  and  complicated  by  the  intervention  of  islands,  to  be 
traced  with  our  present  materials  of  knowledge. 

The  second  part  of  the  memoir,  "  On  the  Diurnal  Inequality,"  treats 
of  the  difference  of  the  two  tides  of  the  same  day,  which  has  also 
been  discussed  in  former  memoirs  by  the  author,  and  its  laws  so 
fully  made  out,  that  this  inequality  has  been  introduced  into  the 
tide  tables  for  Liverpool  and  for  Plymouth,  lliis  inequality  depends 
mainly  on  the  moon's  declination.  In  England  it  is  small :  it  is  very 
marked  on  the  coasts  of  Spain,  Portugal  and  North  America,  as  was 
shown  by  the  observations  of  1836 :  but  in  the  North  Pacific  and 
in  the  Indian  seas,  it  reaches  an  enormous  amount,  and  shows  itself 
with  curious  differences.  In  many  places  in  those  seas,  the  diurnal 
inequality  is  much  larger  than  the  differences  of  spring  and  nes^ 
tides,  and  is  so  large  as  utterly  to  confound  the  usual  modes  of 
estimating  the  "  establishment "  of  a  place. 

This  inequality  affects  the  tides  of  various  parts  on  the  coast  of 
Australia  to  a  very  great  amount,  and  with  very  remarkable  differ- 
ences. It  is  seen  at  Adelaide  on  the  south,  and  Port  Es  ington  on 
the  north  coast ;  and  at  each  place  it  produces  a  difference  of  several 
feet  between  every  two  successive  tides,  when  it  is  at  its  maximum : 
but  this  difference  affects  mainly  the  high  waters  at  Adelaide  and  the 
low  waters  at  Port  Essington*.  Also  on  the  west  coast  of  Australia, 
near  Swan  River,  the  diurnal  inequality  appears  with  another  pecu- 
liarity, affecting  the  times  of  high  water  rather  tlian  the  heights. 
These  differences,  the  author  remarks,  show  that  the  diurnal  wave 
travels  separately  from  the  semidiurnal  wave  ;  but  our  materials  do 
not  at  present  enable  us  to  analyse  the  compound  tide  into  these 
two  waves,  and  to  trace  the  course  of  each. 

The  author  observes,  in  conclusion,  that  our  knowledge  of  the  tides 
is  not  likely  to  be  completed,  nor  even  much  advanced,  by  tide  ob- 
servations made  by  navigators  and  surveyors  voyaging  with  other 
main  objects.  The  later  observations  of  the  Pacific,  though  made 
with  great  industry,  have  added  little  to  the  knowledge  derived  from 
Cook,  Flinders  and  King,  because  they  were  not  geographically  con- 
nected with  each  other :  and  the  great  discrepancies  of  the  obser- 

*  These  resnlts  follow  from  a  series  of  tide  observations  made  at  Adelaide  by 
Mr.  Bealten,  and  at  Port  Essiiigton  by  Sir  Gordon  Bremer. 
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vations  at  the  same  place  show  how  little  correctness  the  mean  of 
them,  or  the  result,  however  obtained,  can  pretend  to. 

The  results  of  the  recent  observations,  with  which  the  author  has 
been  furnished  by  various  navigators  and  by  the  Hydrographer's 
Office,  have  been  obtained  by  throwing  the  observations  into  curves, 
according  to  metliods  formerly  used  and  described  by  the  author. 
This  labour  has  been  carefully  performed  by  Mr.  D.  Hoss  of  the 
Hydrographer's  Office. 


January  6,  1848. 
OBORGB  RBNNIB,  Esq.,  Treasurer,  in  the 


"  On  Terrestrial  Magnetism."  By  William  A.  Norton,  A.M., 
M.A.P.S.,  Professor  of  Mathematics  and  Natural  Philosopby  in  De- 
laware College,  United  States  of  America.  Communicated  by  lient.- 
Colonel  Edvnid  Sabine,  R.A.,  For.  Sec  R.S. 

Tlie  object  of  the  author  in  the  present  memoir  is  to  show  that, 
by  adopting  certain  fundamental  conceptions  with  respect  to  the 
terrestrial  magpoietic  forces,  the  magnetic  may  be  deduced  from  the 
thermal  elements  of  the  earth.  The  following  are  the  propositioDs 
which  he  considers  he  has  established  by  his  inquiries. 

1.  All  the  magnetic  elements  of  any  place  on  the  earth  may  be 
deduced  from  the  thermal  elements  of  that  place ;  and  all  the  great 
features  of  the  distribution  of  the  earth's  magnetism  may  be  theore- 
tically derived  from  certain  prominent  features  in  the  distribution  of 
its  heat. 

2.  Of  the  magnetic  elements,  the  horizontal  intensity  is  nearly 
proportional  to  the  mean  temperature,  as  measured  by  Fahrenheit's 
thermometer;  the  vertical  intensity  is  nearly  proportional  to  the 
difference  between  the  mean  temperatures,  at  two  points  situated  at 
equal  distances  north  and  south  of  the  place,  in  a  direction  perpen- 
dicular to  the  isothermal  line  ;  and,  in  general,  the  direction  of  the 
needle  is  nearly  at  right  angles  to  the  isothermal  line,  while  the  pre- 
cise courses  of  the  inflected  line,  to  which  it  is  perpendicular,  may 
be  deduced  from  Sir  David  Brewster's  formula  for  the  temperature, 
by  differentiating  and  putting  the  differential  equal  to  zero. 

3.  As  a  consequence,  the  laws  of  the  terrestrial  distribution  of  the 
physical  principles  of  magnetism  and  heat  must  be  nearly  the  same ; 
and  these  principles  themselves  must  have  towards  one  another  the 
most  intimate  physical  relations. 

4.  The  principle  of  terrestrial  magnetism,  in  as  far  as  the  pheno- 
mena of  tlie  magnetic  needle  are  concerned,  must  be  confined  to  the 
earth's  surface,  or  to  a  comparatively  thin  stratum  of  the  mass  of 
the  earth. 

5.  The  mathematical  theory  of  terrestrial  magnetism  which  has 
been  under  discussion  must  be  true  in  all  its  essential  features. 

6.  We  may  derive  the  magnetic  elements  by  very  simple  formuln, 
and  with  an  accuracy  equal  to  that  of  Ghiuss's  formulae,  from  a  very 
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small  number  of  magnetic  data  determined  by  observation,  and  the 
mean  annual  temperature  of  the  place. 


January  13,  1848. 

The  MARQUIS  OF  NORTHAMPTON,  Pteaident,  in  the  Chair. 

"  On  the  Disruptive  Discharge  of  accumulated  Electricity,  and 
the  Proximate  Cause  of  Lightning."  By  Isham  Baggs,  Esq.  Com- 
municated by  S.  Hunter  Christie,  Esq.,  Sec.  R.S. 

The  author  proposes  to  inquire  into  the  principal  causes  of  the 
violent  and  disruptive  union  of  opposite  electricities  which  consti« 
tutes  the  electric  discharge ;  and  to  apply  the  knowledge  thus  gained 
to  the  explanation  of  natural  phenomena,  and  the  further  proof  of 
the  identity  of  £rictional  and  voltaic  electricities.  He  describes  two 
instruments  which  he  employed  for  the  purpose  of  regulating  the 
discharges  of  a  Leyden  jar,  or  battery,  by  adjusting  with  precision 
the  distances  between  two  brass  balls,  forming  a  communication 
between  the  inner  and  outer  coatings;  allowing  of  their  being 
chaiged  only  to  a  limited  degree  of  intensity,  by  carrying  off  all  the 
electricity  beyond  that  extent ;  and  thus  guaiding  the  glass  from 
the  dangers  of  fracture  from  an  excess  of  charg^.  He  is  led  to  the 
conclusion,  that  with  a  given  dialectric,  such  as  glass,  the  limit  to 
the  intensity  of  the  charge  it  can  receive  varies  directly  as  the  cube 
of  its  thickness,  being  in  the  compound  ratio  of  the  resistance  it 
presents  to  the  discharge,  which  is  simply  as  the  thickness,  and  of 
the  square  of  the  distance  of  the  two  charged  surfiu^es,  such  being 
the  law  of  electric  action. 

When  a  number  of  insulated  Leyden  jars,  arranged  in  a  consecu- 
tive series  by  connecting  the  outer  coating  of  each  with  the  inner 
coating  of  the  next,  is  charged  by  means  of  an  electrical  machine, 
the  tension  of  the  charge  diminishes  in  each  jar  as  they  follow  in  the 
series,  that  of  the  terminal  jar  being  exceedingly  small.  On  the  other 
hand,  when  each  jar  has  been  charged  separately  in  the  same  manner 
and  to  an  equal  extent,  and  then  quickly  arranged  in  a  series,  the 
jars  not  touching  one  another,  but  the  knobs  connected  with  the 
inner  coating  of  each  jar,  after  the  first,  being  placed  at  a  certain 
distance  from  the  outer  coating  of  the  preceding  jar,  which  in  such 
an  arrangement  is  charged  with  an  electricity  of  an  opposite  kind  to 
that  of  the  knob  adjacent  to  it,  the  author  found  that  the  tension  of 
the  electricities  was  greatly  augmented,  giving  rise  to  violent  ex- 
plosions whenever  a  discharge  occurred.  He  considers  a  Imttery 
thus  constituted  as  bearing  the  same  relation  to  a  single  Leyden  jar 
as  the  voltaic  pile  does  to  a  single  galvanic  circle  ;  and  as  affording 
in  like  manner  the  means  of  exalting,  to  any  assignable  degree,  the 
electric  tension.  Adopting  the  views  of  Mr.  Crosse  as  to  the  con- 
stitution of  a  thunder-cloud,  namely,  that  it  is  formed  of  a  number 
of  concentric  zones  of  electricity,  alternately  positive  and  negative. 
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the  central  one  having  the  highest  intensity,  and  the  tension  dimi- 
nishing in  the  successive  zones  surrounding  the  innermost,  till  it 
became  inappreciable  in  the  one  most  remote ;  the  author  considers 
this  condition  of  the  cloud  to  be  analogous  to  that  of  the  battery 
above  described,  and  the  phenomena  of  the  former  to  receive  com- 
plete illustration  from  the  experimental  results  obtained  with  the 
latter. 


January  20,  1848. 
GEORGE  RENNIE,  Esq.,  Treasurer,  in  the  Chair. 

"  On  the  Heat  disengaged  during  Metallic  Substitutions/'  By 
Thomas  Andrews,  M.D.,  M.R.I.A.,  Vice-President  of  Queen's  Ck»l- 
lege,  Belfast,  &c.  Communicated  by  Michael  Faraday,  Esq.,  D.C.L., 
F.R.S.  &c. 

In  a  paper  which  was  published  in  the  Philosophical  Thmsaetions 
for  1844,  the  author  deduced  from  the  experimental  inquiry  there 
recorded  the  general  law,  that  when  one  base  displaces  another  irom 
any  of  its  neutral  combinations  with  an  acid,  the  heat  evolved  or 
abstracted  ia  always  the  same,  whatever  that  acid  element  may  be, 
provided  the  bases  are  the  same.  Extending  a  similar  inquiry  to 
salts  with  metallic  bases,  he  establishes,  as  the  result  of  the  investi- 
gation of  which  an  account  is  given  in  the  present  paper,  the  ge- 
neral principle  that  when  an  equivalent  of  one  and  the  same  metal 
replaces  another  in  a  solution  of  any  of  its  salts  of  the  same  order, 
the  heat  developed  is,  with  the  same  metals,  constantiy  the  same, 
the  expression  "of  a  solution  of  the  same  order"  being  understood 
to  mean  a  solution  in  which  the  same  precipitate  is  produced  by  the 
addition  of  an  alkali,  or,  on  one  view  of  the  composition  of  such 
salts,  in  which  the  metal  exists  in  the  same  state  of  oxidation.  The 
metallic  salts,  in  the  precipitation  of  which  by  other  metala  the 
evolved  heat  was  ascertained,  were  those  of  copper  precipitated  by 
zinc,  iron  or  lead  ;  of  silver,  precipitated  by  zinc  or  copper ;  and  of 
lead,  mercury,  and  platinum  precipitated  by  zinc :  and  tiie  acid  ele- 
ments were  either  the  sulphuric,  hydrochloric,  acetic  or  formic  acids. 
From  the  last  series  of  experiments  the  author  deduces,  that  if  three 
metals  A,  B,  and  C,  be  so  related  that  it  is  capable  of  displacing  fi 
and  C  from  their  combinations,  and  also  B  capable  of  displacing  C, 
then  the  heat  developed  in  the  substitution  of  A  for  C  will  be  equal 
to  that  developed  in  the  substitution  of  B  for  C ;  and  a  similar  rule 
may  be  applied  to  any  number  of  metals  similarly  related. 


January  27,  1848. 

GEORGE  RENNIE,  Esq.,  Treasurer,  in  the  Chair. 

"  On  Ghilvanic  Currents  existing  in  the  Blood."    By  James  New- 
ton Heale,  Esq.,  Licentiate  of  the  Royal  College  of  Physicians,  and 
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Fellow  of  the  Royal  College  of  Surgeons  of  England.  Communicate 
by  P.  M.  Roget,  M.D.,  Sec.  R.S. 

The  following  abstract  of  this  paper  has  been  drawn  up  by  the 
author. 

The  author  endeavours  to  prove,  by  inductive  reasoning  and  by 
historical  considerations  of  the  earliest  indication  of  vitality  in  the 
egg,  that  motion  of  a  fluid  in  a  certain  definite  circle  constitutes  the 
first  link  in  the  chain  of  causes  by  which  vitality  is  perfected ;  that 
all  the  other  phenomena  of  living  structure  are  supplementary  and 
superinduced  upon  this  primary  and  indispensable  condition;  and  that, 
although  it  might  be  possible  to  maintain  this  primary  circulation 
under  certain  circumstances,  even  though  all  the  other  functions  of 
life  were  suspended  or  destroyed,  they,  on  the  contrary,  cannot  exist 
independently  of  that  circulation.  He  shows  it  to  be  necessary  to 
circulation,  that  two  fluids,  or  a  fluid  in  two  different  states,  should 
communicate  by  two  points  or  extremities  with  each  other,  and  that 
these  extremities  should  present  such  a  resistance  to  their  mutual 
connexion  and  commixion,  that  the  transfer  of  conditions  of  each, 
from  one  to  the  other,  must  take  place,  otherwise  the  uniformity  of 
both  would  speedily  put  an  end  to  the  process ;  and  it  is  indicated 
that  the  forces  in  operation  in  these  two  places  would  be  reverse  to 
each  other ;  in  the  one  it  would  be  from  arterial  to  venous,  and  in 
the  other  from  venous  to  arterial. 

The  blood-vessels  containing  the  two  kinds  of  blood  are  com- 
pared by  the  author  to  two  bar- magnets  placed  side  by  side,  the 
pulmonary  and  systemic  capillaries  representing  the  armatures  placed 
at  their  extremities ;  with  this  limitation,  that  as  the  changes  in 
the  blood  take  place  only  in  the  two  opposed  sets  of  cupillaries, 
the  force  is  necessarily  generated  only  in  them,  and  therefore  the 
intermediate  blood  contained  in  the  larger  blood-vessels  merely  re- 
presents conducting  wires  completing  the  circuit.  The  left  side  of 
the  heart  is  viewed  as  being  placed  in  the  largest  ampulla  of  the  arte- 
rial circulation,  and  the  right  side  of  the  heart  as  being  in  the  like 
position  with  respect  to  the  venous  current. 

The  portal  circulation  i»  alluded  to,  in  order  to  prove  that  a  pro- 
pelling force  is  not  essential  to  produce  circulation  of  blood.  An 
account  is  given  of  numerous  experiments  on  various  animals,  in 
which  the  ends  of  two  similar  wires  (in  some  cases  of  copper  and  in 
others  of  platinum)  were  inserted ;  that  of  the  one  into  a  vein,  and 
that  of  the  other  into  an  artery,  the  free  ends  of  both  wires  being 
brought  into  connexion  with  a  delicate  galvanometer ;  and  it  was 
found  that  during  life  a  galvanic  current  was  indicated,  passing  along 
the  artery  and  returning  by  the  vein  ;  that  this  current  became  more 
feeble  in  proportion  as  the  vitality  of  the  animal  declined,  and  again 
more  strong  as  the  effect  of  the  chloroform,  which  was  administered 
for  the  purpose  of  preventing  pain,  subsided. 

The  author  also  observed,  that  the  strong  action  of  a  muscle  (the 
stemo-mastoid)  between  the  two  blood-vessels  tended  to  discharge 
the  galvanic  force  as  it  was  generated ;  and  that  when  that  muscle 
was  divided,  the  galvanic  force  became  much  stronger.     When  the 
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connexion  of  the  current  with  the  lungs  was  severed  by  a 
placed  on  the  vein  between  the  insertion  of  the  wire  and  the  heart, 
the  current  was  instantly  reversed,  passing  up  the  vein  and  returning 
by  the  artery.  The  same  reverse  current  was  indicated  when  the 
wires  were  inserted  into  portions  of  the  blood-vessels  which  had  been 
isolated,  each  by  two  ligatures,  placed  the  one  above  and  the  other 
below  the  insertion  of  the  wires.  A  similar  effect  was  also  obtained, 
as  long  as  the  blood  continued  to  coagulate,  when  the  two  kinds  of 
blood  were  drawn  from  the  blood-vessels  into  separate  cupc>y  and 
brought  into  connexion  with  the  galvanometer ;  the  blood  in  the  cups 
being  connected  together  by  the  ends  of  a  piece  of  copper  or  of  a 
strip  of  muscle  dipping  into  each. 

Several  experiments  are  related,  tending  to  prove  that  the  power 
which  fluids,  differing  chemically  from  each  other  in  however  great 
a  degree,  were  supposed  to  possess  of  acting  chemically  upon  the 
copper  wire,  and  thus  generating  currents,  had  been  greatly  exag* 
gerated ;  and  that  much  which  had  been  attributed  to  this  cause  de- 
served rather  to  be  ascribed  to  the  polar  forces,  which  the  fluida  had 
a  tendency  to  assume,  being  discharged  Uirough  the  copper  as  a 
conductor,  since  the  same  effect  was  produced  when  platinum  was 
used,  and  in  an  appreciable  degree  even  when  no  metal  was  in  con- 
tact vrith  those  artificial  compounds,  cotton  moistened  with  vrater 
being  only  used  to  make  the  different  connexions  with  the  fluids. 

The  author  then  traces  the  course  of  the  blood  in  the  foetus,  show- 
ing that  the  blood  passes  in  it,  throughout  the  body,  in  the  direction 
wholly  from  artery  to  vein ;  the  upper  half  constituting  one  segment, 
and  the  lower  half  of  the  body  the  other  segment  of  tibe  circle ;  and 
pointed  out  that,  thus  far,  there  was  no  antagonism  of  forces,  and 
therefore  no  power  of  generating  a  galvanic  current,  which  he  indi- 
cated was  supplied  by  the  smaller  circle,  through  the  placenta,  join- 
ing the  larger  circle  at  the  vena  cava,  and  leaving  it  at  the  hypo- 
gastric arteries;  the  smaller  circle  inducing  the  current  in  the  larger, 
in  the  same  manner  as  the  larger  circle  in  the  adult  may  be  supposed 
to  induce  lesser  secondary  circles,  as  the  hepatic,  &c. 

The  author  then  dilates  on  the  importance  of  the  g^vanic  current 
in  physiological  and  pathological  inquiry ;  pointing  out  the  peculiar 
sigpiificance  of  the  fact  of  the  reverse  current  being  established  as 
soon  as  the  direct  current  is  impeded  ;  the  systemic  capillaries  being 
endowed  with  the  power  of  generating  a  force  exactly  the  reverse  to 
that  set  up  in  the  lungs ;  the  rapidity  of  the  circulation  thus  being, 
cateris  paribus,  the  measure  of  the  excess  of  the  primary  force  over 
the  resistance.  He  infers,  that  the  galvanism  found  in  the  muscles 
owes  its  origin  to  the  opposed  condition  of  the  blood  in  the  ci^illary 
network  which  supplies  each ;  the  anastomoses  of  the  arterial  capil* 
laries  with  each  other  increasing  their  galvanic  surface,  while  their 
limited  anastomoses  with  the  veins  supply  the  conditions  necessary 
for  the  passive  current.  The  office  of  conductors,  for  the  active  dis- 
charge of  the  accumulated  force,  is  assigned  to  the  nerves  of  the 
voluntary  muscles ;  the  author  believing  that  the  circuit  by  which 
this  is  effected  is,  in  them,  prolonged  up  to  and  from  the  nervouf 
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centres ;  which  centres  are,  in  their  turn,  shown  to  be  liberally  sup- 
plied with  blood-ressels  capable  of  influencing  the  galvanic  equili- 
brium. The  accelerated  respiration  caused  by  increased  muscular 
exertion  is  attributed  to  this  cause.  It  is  inferred,  that  the  involun- 
tary muscles  are  provided  with  apparatus  witlun  themselves,  adapted 
to  regulate  their  periodical  galvanic  discharge.  The  mutual  reaction 
of  distant  parts  is  attributed  to  the  fact  of  the  whole  body  being 
included  in  one  galvanic  circle,  which  cannot  be  disturbed  in  a  part 
without  the  whole  participating  proportionally  in  the  efifects. 


February  10,  1848. 
The  MARQUIS  OF  NORTHAMPTON.  President,  in  the  Chair. 

"  Examination  of  the  Proximate  Principles  of  the  Lichens."  By 
John  Stenhouse,  Esq.,  Ph.D. 

The  author,  after  adverting  to  the  labours  of  Robiquet,  Heeren, 
Dumas,  and  Kane  in  the  investigation  of  the  proximate  principles  of 
the  lichens,  especially  of  those  which  yield  red  colouring  matter  with 
ammonia,  and  also  of  the  more  recent  inquirers  on  this  subject,  such 
as  Schunck,  Kochleder,  Heldt  and  Knop,  who  have  greatly  extended 
our  knowledge  of  this  interesting  but  difficult  department  of  organic 
research,  proceeds  to  state  that  nearly  two  years  ago  his  attention 
was  directed  by  Dr.  Pereira  to  a  kind  of  Orcella  weed,  which  had 
been  recently  imported  into  London  from  the  Cape  of  Good  Hope, 
but  which  luid  been  rejected  by  the  London  archil  manufacturers 
as  being  unfit  for  their  use,  from  the  small  quantity  of  colouring 
matter  it  yields  when  subjected  to  the  usual  process.  With,  a  view 
to  ascertain  whether  or  not  the  red  dyes  obtained  from  the  various 
lichens  result  from  the  action  of  ammonia  on  a  certain  crystalline 
principle,  described  by  Schunck  under  the  name  of  lecanorine,  the 
author  procured  quantities  of  the  several  lichens  usually  employed 
by  the  archil  makers,  and  subjected  them  to  investigation ;  the  minute 
details  of  which,  together  with  the  results,  are  given  at  length  in  the 
present  paper. 

The  specimens  examined  are  the  following  :— 

I.  South  American  variety  of  Roccella  tinctoria. 

The  lichen  was  cut  into  small  pieces  and  macerated  with  a  large 
quantity  of  water  for  some  hours,  then  quick-lime  was  added.  A 
yellow  solution  was  obtained,  from  which  muriatic  acid  precipitated 
the  colouring  matter,  as  a  bulky  gelatinous  mass  ;  this  was  washed, 
dried  on  a  plate  of  gypsum,  and  dissolved  in  hot  spirits  of  wine  (not 
boiling).  The  solution  on  cooling  deposited  the  colouring  principle 
in  small  white  prismatic  needles  arranged  in  stars.     This  is — 

1 .  Alpha- Orsellic  add  (hydrated) C^  H,j  0»3+ HO 

and  its  salt  of  baryta — 

Alpha-  Orselliate  of  baryta C^  H,s  0,s-|-  DaO 
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2.  Alpha- Orseliesic  acidvrBB  obtained  by  mixing  crude  gelatinous 
oniellic  acid  with  a  little  water,  neutralizing  with  lime  or  baryta,  and 
precipitating  with  muriatic  acid.  A  gelatinous  hydrate  is  obtained, 
which  may  be  purified  by  solution  in  dUute  alcohol  and  crystallization. 

The  composition  of  this  acid  and  its  baryta  salt  is  as  follows : — 

Jlpha-  Orsellesic  acid Cj,  Hg  O7 + H  O 

Alpha-  Orsellesiate  of  baryta      Ci,  H,  0, + BaO. 

This  acid  gives  a  fugitive  bluish-red  or  violet  tint  with  hypochlo- 
rite of  lime.  Orsellic  acid  gives  a  deep  blood-red  tint,  quickly 
changing  to  yellow. 

3.  Orsellesic  ether,  C^c  Hg  O7  +  C4  H5  O,  is  obtained  from  alpha-or- 
sellic  acid  by  boiling  in  strong  alcohol,  evaporating  to  dryness,  and 
dissolving  in  boiling  water.  It  crystallizes  on  cooling  in  long  flat 
needles,  having  a  yellowish  colour  from  adhering  resin. 

II.  Roccella  tinctoria /rom  the  Cape  of  Good  Hope. 
By  processes  similar  to  those  just  mentioned,  this  lichen  yielded— 

1.  Beta-Orsellic  acid. Cj*  H17  Ou  +  HO 

Beta-  Orselliate  of  baryta C„  H„  0^  +  BaO. 

2.  Beta-Orsellesic  acid  (formula  to  be  given  hereafter). 

3.  An  ether  compound,  which  is  probably  orsellesic  ether.  By 
three  experiments  its  composition  was  found  to  be — 

I.  n.  III. 

C 60-82  60-75  60*83 

H 6-27  6- 15  6-27 

O  32-91      3310      3300 

10000     10000     10000 

4.  Roccellinin. — Obtained  by  drying  the  gelatinous  mass  which  is 
precipitated  from  the  lime  solution  by  muriatic  acid,  and  boiling  in 
strong  spirit.  Tlie  ether  compound  dissolves,  and  roccellinin  remains 
behind.  It  is  purified  by  repeated  crystallization  from  strong  spirit, 
aided  by  animal  charcoal,  and  presents  itself  in  soft  hair- like  crystals 
about  an  inch  long,  arranged  in  stars.  It  is  a  very  indifferent  sub- 
stance, appearing  however  to  be  a  feeble  acid. 

Its  empirical  formula  is  Cgg  H,;  O^. 

III.  Roccella  MontagneL 
By  similar  treatment  yielded— 

1.  Erythric  acid C»  H,o  0,-f  HO. 

This  acid  gives  a  blood-red  colour  with  hypochlorite  of  lime. 

2.  Erythric  ether    C„  Hw  O,  -f  C4  H,  O. 

3 .  Erythric  methylic  ether    C »  H 10  O j  -f  C,  H,  O . 

This  ether  crystallizes  in  longer  and  narrower  prisms  than  erythric 

ether. 

4.  Erythrelesic  acid  is  analogous  to  alpha-  and  beta-orsellesic  acids. 

5.  Picro-erythrin. — By  neutralizing  erythric  acid  with  lime   or 
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baryta,  and  throwing  down  erythrelesic  acid  with  muriatic  acid,  a 
mother-liquid  is  obtained  containing  picro-erythrin,  from  which  that 
substance  may  be  separated  in  the  form  of  yellowish  crystals  ;  and 
these  may  be  purified  and  decolorized  by  repeated  crystallization  from 
hot  water  aided  by  the  use  of  animal  charcoal.  Picro-erythrin  gives 
a  blood-red  colour  with  hypochlorite  of  lime. 

Its  empirical  formula  is  C^  H^  O^ 

6.  PseudO'Orcin,  of  which  the  empirical  formula  is  Cm  H„  Oi^.  It 
is  obtained  by  boiling  the  lime  solution  of  R.  Moniagnei  till  it  is  re- 
duced to  one-fourth  of  its  hulk,  passing  carbonic  acid  in  excess 
through  the  liquid,  and  evaporating  the  filtered  liquid  to  the  consist- 
ence of  a  syrup ;  this  is  introduced  into  a  flask  and  digested  with  a 
large  quantity  of  ether,  which  dissolves  orcin  and  leaves  pseudo- 
orcin.  On  being  crystallized  two  or  three  times  from  strong  spirit, 
it  is  obtained  in  large  shining  colourless  crystals.  Still  larger  cry- 
stals may  be  obtained  from  an  aqueous  solution.  Hypochlorite  of 
lime  has  no  action  upon  it. 

The  author  then  gives  a  mode  of  extracting  the  colouring  princi- 
ples of  the  lichens,  so  as  to  make  them  portable  for  commercial  pur- 
poses. The  extraction  might  be  performed  in  the  country  where  the 
lichens  grow,  by  cutting  them  up  into  small  pieces,  macerating  in 
milk  of  lime,  neutralizing  with  muriatic  or  acetic  acid,  collecting 
the  gelatinous  precipitate  on  cloths,  and  drying  it  at  a  gentle  heat. 

He  also  suggests  two  modes  of  estimating  the  quantity  of  colour- 
ing matter  in  the  lichens. 

1.  By  macerating  a  known  quantity  of  the  lichen  in  milk  of  lime, 
and  adding  bleaching  powder  of  known  strength  from  an  alkalimeter 
till  all  colour  disappears  from  the  liquid,  and  noting  the  quantity  of 
solution  required.     It  is  thus  found  that — 

Angola  lichen  requires 200  measures  1  '00 

American  lichen  requires 120                  0*60 

Cape  lichen  requires 35                   0*17 

Lecanora  Tart  area  (from  Germany,  1  9^                   q.  1  .^ 

near  Giessen)  requires J 

2.  By  extracting  the  lichen  with  milk  of  lime,  precipitating  with 
acetic  acid,  collecting  the  precipitate  on  a  weighed  filter,  dr3ringand 
weighing  it. 

IV.  Evcmia  Prunastri. 

1.  Evemic  acid  is  obtained  by  extracting  the  lichen  with  milk  of 
lime,  precipitating  with  muriatic  acid,  drying  the  precipitate,  and 
digesting  in  weak  spirit  till  nearly  two-thirds  are  dissolved.  The 
solution  yields  crystals  of  evemic  acid.  The  insoluble  part  is  usnic 
acid.  Evemic  acid  yields  only  a  slight  yellow  colour  with  hypo- 
chlorite of  lime. 

Formula  of  hydrated  evemic  acid  . .  C^  H,5  0,j-|-HO 
Formula  of  everniate  of  potash  ....  C:^  H,j  0,3 -f  KG 
Formula  of  everniate  of  baryta  ....      Cji  H,5  0,3  +  BaO-f  Aq. 

2.  Evernesic  acid  is  obtained  by  dissolving  evemic  acid  in  a  slight 
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excess  of  caustic  potash,  passing  carbonic  acid  gas  through  the  solu- 
tion to  saturation,  and  concentrating  the  solution :  evemesiate  of 
potash  crystallizes  out.  From  this  the  acid  may  be  separated  by 
means  of  muriatic  acid.  It  gives  a  yellow  colour  with  hypochlorite 
of  lime. 

Formula  of  hydrated  acid Ci,  H,  O7 + HO 

Formula  of  evemesiate  of  baryta . .      Cm  H9  O7 + BaO + Aq. 
Formula  of  evemesiate  of  silver  . .      Cu  H,  O7 + AgO. 

Orcin. 

This  substance  is  always  obtained  when  any  of  the  colouring  prin* 
ciples  of  the  lichens  wliich  yield  red  dyes  with  ammonia  are  subjected 
to  particular  processes.  The  best  way  of  obtaining  it  pure  is  to  boil 
the  alpha-,  or  beta-orsellesic  acid,  or  the  erythrelesic  acid  in  water 
for  about  an  hour.  Carbonic  acid  is  given  off,  and  crystals  of  co- 
lourless orcin  are  deposited.  It  gives  a  dark  purple  red  colour  with 
hypochlorite  of  lime,  quickly  changing  into  deep  yellow. 

Empirical  formula Cie  Hu  O7. 

Brom-orceide,  CicH^Br  Oi,  (empirical),  is  obtained  by  pouring  bro- 
mine into  a  concentrated  aqueous  solution  of  orcin  ;  when  pure  it 
forms  long  white  adhering  needles ;  it  has  no  taste  or  smell. 

Chlor-orceide,  a  similar  compound,  is  obtained  by  passing  chk)rine 
gas  through  a  solution  of  orcin. 

Usnic  Acid, 

This  principle  is  found  in  Usnea  florida,  U,  hirta,  U.  plicata,  U. 
barhata,  Ramalinea  calicaris,  R,  Fraxinia,  Evernia  Prunastri,  and  Ch' 
donia  Rangeferina,  It  is  best  obtained  from  Cladonia  Rangeferina 
and  Usnea  florida,  by  the  use  of  lime  and  muriatic  acid. 

Its  empirical  formula  is  C^  H17  O14. 


Febmary  17,  1848. 
GEORGE  RENNIE,  Esq.,  Treasurer,  in  the  Chair. 

*'  On  a  Formula  for  the  Elastic  Force  of  Vapour  at  different 
Temperatures."  By  Captain  Shortrede.  Communicated  by  Lieut-. 
Col.  Sykes.  F.R.S. 

The  author  adopts  as  the  basis  of  his  formula  the  first  series  of 
experiments  at  high  temperatures  made  by  the  French  Academy, 
and  those  of  Magnus  at  low  temperatures.  For  the  Academy's 
experiments,  he  adopts  the  indications  of  the  smaller  thermometer  in 
the  steam  in  preference  to  those  of  the  larger  thermometer  in  the 
water.  Of  Dr.  Young's  sort  of  formulae,  he  notices  that  of  the  Aca- 
demy and  several  others  with  exponents  varying  from  5  to  7.  From 
the  elasticity  at  freezing,  as  given  by  Magnus,  compared  with  four 
of  the  Academy's  experiments,  he  shows  that  for  the  range  of  obser- 
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Tation  the  number  6  it  preferable  to  5  as  an  exponent ;-  but»  as  he 
states,  no  forainla  of  this  sort  with  a  constant  index  can  be  found  to 
agree  with  the  observations  throughout. 

The  formula  of  Magnus  he  finds  to  agree  with  these  observations 
better  than  any  of  the  others ;  but  being  adapted  to  the  air-thermo- 
meter, and  therefore  not  convenient  for  ordinary  use.  he  g^ves  his 
own  formula  adapted  to  the  mercurial  thermometer, 

^_  500+ 225  log  A 
5— log  A 

/  being  the  temp.  Cent.,  and  A  the  elasticity  in  atmospheres  of  0^*76 
at  zero*  or  30  inches  at  58^  Fahr. ;  .'.  the  temperature  being  given, 
the  formula  becomes 

,      A     e        1^25 

log A=5^  -— 

®  225+/ 

The  author  compares  with  the  experiments  the  formula  of  the 
Academy  and  those  of  Southern,  Coriolis,  Tredgold,  and  one  deduced 
as  above ;  also  that  given  by  August,  and  the  same  modified  so  as 
to  give  at  freezing  the  elasticity  found  by  Magnus ;  abo  that  of 
Magnus,  and  the  same  reduced  to  the  mercurial  thermometer  by  the 
data  of  Dulong  and  Petit ;  and  lastly,  his  own  formula.  Then  as- 
suming that  the  experiments  of  Magnus  are  represented  by  his  for- 
mula, he  compares  the  other  formula  with  it  at  every  10^  from  ^10^ 
to  100^  Cent.  He  shows  that  for  the  range  of  their  experiments  the 
Academy's  formula  is  better  than  the  others  of  Dr.  Young's  sort ; 
but  at  low  temperatures  it  is  very  erroneous.  Southern's  formula 
at  low  temperatures  is  better  than  that  of  Coriolis,  but  at  high  tem- 
peratures not  so  good.  Tredgold  and  the  other  like  it  are  better  at 
low  temperatures  than  that  of  Coriolis,  but  worse  at  high  tempera- 
tures. August's  formula  is  very  erroneous  ;  and  in  its  modified  form 
it  is  still  worse,  the  errors  increasing  to  about  10°  or  more,  showing 
that  the  theoretic  considerations  by  which  it  is  deduced  are  not 
founded  in  truth.  With  the  Academy's  experiments,  the  errors  of 
Magnus's  formula  are  — ,  but  when  reduced  to  the  mercurial  ther- 
mometer they  are  all  +,  the  mean  of  the  whole  being  0^*33.  With 
the  new  formula  the  errors  are  nearly  balanced,  the  sums  on  the 
thirty  experiments  being  —  l°-78  and  +3°'55,  in  only  two  cases 
amounting  to  half  a  degree.  On  the  twelve  experiments,  at  or  near 
the  maximum,  the  errors  are  — 1°'12  and  +0°*43. 

From  zero  to  100^  the  differences  between  the  new  formula  and 
that  of  Magnus  are  all  of  one  kind ;  and  when  reduced  to  tempera- 
ture are  less  than  0^'4,  which  the  author  thinks  to  be  within  the 
probable  difference  between  the  air  and  mercurial  thermometers,  and 
within  the  errors  of  observation. 

He  then  gives  a  table  of  temperature  corresponding  to  elasticity 
of  vapour  in  atmospheres.     Also  modifying  his  formula, 

log/6-47712125- ^?^, 
^-^  373  +  / 
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to  give/=  the  elasticity  in  inches  of  inercury  for  temp.  Fahr.,  he 
gives  a  table  of/ for  every  degree  from  —40°  to  +360^,  by  the  help 
of  which  he  compares  with  his  formula,  the  experiments  of  Robison, 
Southern,  Dalton,  Taylor,  Arsberger,  Ure,  and  those  of  the  American 
Committee,  and  shows  that  they  differ  more  widely  from  each  other 
than  from  the  formula. 

Considering  the  care  bestowed  to  ensure  the  elasticities  being  cor- 
rectly measured,  the  author  is  disposed  to  attribute  a  great  part,  but 
not  the  whole,  of  the  discordance  on  the  several  results  to  errors  in 
the  measures  of  temperature  arising  from  smallness  of  scale  or  incor- 
rectness  of  division. 


February  24,  1848. 
GEORGE  RENNIE,  Esq.,  Treasurer,  in  the  Chair. 

"  On  the  Moist-Bulb  Problem."  By  Captain  Shortrede.  Com- 
municated by  Lieut-Colonel  W.  H.  Sykes,  F.R.S. 

The  author  adopts  the  notation  of  Professor  Apjohn,  and  by  a 
similar  method  deduces  the  fundamental  equation,  which  is  then 
translated  into  numbers,  taking  1 1 75°  F.  as  the  sum  of  the  latent 
and  sensible  heats,  0'267  as  the  specific  heat  of  dry  air,  the  weight 
of  aqueous  vapour  as  five- eighths  of  that  of  air,  and  its  specific  heat 
=0*867,  that  of  water  being  unity. 

The  coefiicient  for  barometric  pressure  is  resolved  into  a  simple 
change  on  the  temperature  of  the  air,  and  consequently  also  on  the 
depression  of  the  moist  bulb  ;  and  the  equation  is  put  into  a  shape 
convenient  for  use,  and  shown  to  be  free  from  objection.  The 
author  uses  the' table  of  the  force  of  vapour,  given  in  the  accom- 
panying preceding  paper,  and  then  gives  a  table  of  maximum 
depressions  for  every  degree  of  the  moist  bulb  from  — 40°  to  212°, 
and  another  table  interpolated  from  it  for  every  degree  of  temperature 
of  the  air  from  0°  to  212°. 

Gay-Lussac's  depressions  are  then  compared  with  those  of  the  new 
formula ;  and  the  errors  are  shown  to  be  almost  insensible  near  the 
freezing-point,  but  increasing  gradually,  till  at  25  Cent,  it  is  about 
10  per  cent.  The  author  attributes  these  errors  to  the  gradual  de- 
terioration of  the  chloride  of  lime  during  the  experiments. 

The  author  then  compares Prinsep's  maximum  depressions  collected 
and  given  in  vol.  v.  of  the  Journal  of  the  Asiatic  Society  of  Bengal. 
The  observed  depressions  are  generally  below  those  given  by  the  new 
formula,  like  those  of  Gay-Lussac.  The  errors  on  those  where  the 
air  was  heated  by  a  steam -pipe,  are  not  greater  than  on  those  at  na- 
tural temperatures ;  and  that  with  air  passing  through  a  porcelain 
tube  at  an  orange  heat,  falls  within  the  limits  assigned  by  Prinsep  in 
estimating  the  temperature  of  the  air. 

Apjohn's  maximum  depressions  are  then  compared  with  the  new 
formula.  And  here  the  errors  are  of  an  opposite  character  to  those 
preceding,  which  the  author  attributes  to  the  lowering  of  tempera- 
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ture  occanoned  by  expansion  on  escaping  from  the  compression  nsed 
to  force  the  air  in  a  rapid  current  through  the  apparatus.  Apjohn's 
dew-point  obeenrations  are  then  compared,  and  the  errors  are  found  to 
be  similar  to  the  preceding,  and  apparently  from  the  same  cause. 

To  make  the  formula  generally  useful,  the  author  gives  a  table  of 
the  depression  of  dew-point  below  temperature  for  every  degree  of 
depression  of  the  moist  bulb,  at  every  5^  of  temperature  from  0^  to 
lOOP,  and  for  every  10°  from  100°  to  140°,  which  he  protracts  on  a 
chart,  so  as  to  give  the  dew-point  in  every  case  with  little  more 
trouble  than  is  required  for  reading  a  common  thermometer,  and 
also  at  the  same  time  the  elasticity  of  vapour  in  the  atmosphere. 

"  Experiments  on  the  influence  of  Magnetism  on  Polarized  light." 
By  Professor  Carlo  Matteuccu  Communicated  by  Sir  John  F.  W. 
Herschel,  Bart.,  VJP.R.S.  &c. 

The  object  of  this  notice  is  to  communicate  some  recent  experi- 
ments on  diamagnetism,  and  particularly  on  the  influence  of  mag- 
netism on  polarized  light.  The  following  extracts  are  in  the  words 
of  the  author : — 

*'  The  apparatus  I  employed  in  these  experiments  was  an  electro- 
magnetic apparatus  invented  by  M.Rumkorf,  and  described  by  M.Biot 
at  a  meetiug  of  the  Academy  of  Sciences  of  Paris,  and  consisting  of 
a  powerful  electro- magnet,  of  which  the  soft  iron  cylinder  is  traversed 
by  a  hole  in  the  direction  of  the  length  of  the  axis,  through  which 
hole  the  ray  of  polarized  light  is  made  to  pass ;  and  the  voltaic  cur- 
rent which  I  employed  on  this  occasion  was  that  of  seven  pair  of 
Grove's  construction.  I  made  my  first  experiment  with  a  piece  of 
heavy  glass,  which  I  received  from  Faraday  himself.  In  order  to 
assure  myself  of  the  exact  amount  of  rotation  induced  by  magnetic 
action,  I  caused  the  ray  of  light,  before  it  reached  the  heavy  glass, 
to  pass  through  the  system  invented  by  M.  Soleil,  consisting  of  two 
equal  plates  of  perpendicular  quartz,  placed  side  by  side ;  the  one 
turning  to  the  right,  the  other  to  the  left.  I  ascertained,  first  of  all, 
the  rotation  produced  by  making  the  current  pass  sometimes  in  one 
direction,  and  sometimes  in  the  other ;  the  two  rotations,  one  to  the 
right,  the  other  to  the  left,  thus  produced,  were  exactly  the  same. 
T^en  I  compressed  slightly  the  middle  part  of  the  piece  of  heavy 
glass,  in  the  same  manner  as  one  compresses  pieces  of  glass.  I  was 
then  obliged  to  turn  the  eyepiece  in  a  certain  direction  in  order  to 
restore  the  image  to  its  first  condition ;  in  my  experiments  I  always 
bad  to  turn  it,  after  compression,  towards  the  right.  I  next  made 
the  current  pass,  first  in  one  direction,  then  in  the  other.  The  ge- 
neral facts  which  I  have  observed  constantly  and  without  exception 
are  the  following  : — The  rotation  produced  by  the  magnet  on  the  com' 
pressed  piece  of  heavy  glass  is  not  the  same  to  the  right  as  it  is  to  the 
left :  the  rotation  produced  by  the  magnet  is  considerably  greater  in 
the  direction  of  the  rotation  produced  by  compression  than  it  is  in  the 
contrary  direction  :  the  rotation  produced  by  the  magnet  on  the  com^ 
pressed  heavy  glass,  and  in  the  direction  of  the  rotation  produced  by  the 
compression,  is  greater  than  that  produced  by  the  same  magnet  on  glass 
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which  ha$  not  been  compressed,  and  the  rotation  in  the  contrary  direc- 
tion  is  less.    The  following  are  the  numerical  results. 

"  In  one  experiment  I  obtained  on  a  piece  of  heavy  glass  not  com- 
pressed, 3^  of  rotation  to  the  right  or  to  the  left,  according  to  the 
direction  of  the  current :  on  slightly  compressing  the  glass,  I  had  to 
turn  to  the  right  the  eyepiece  to  4  ,  5°,  and  even  to  8^  in  order  to 
restore  the  image  to  its  first  condition.  In  closing  the  circuit,  the 
rotation  produced  in  the  same  direction  as  that  due  to  compresnon 
was  3^^  or  A°,  while  the  rotation  produced  in  the  contrary  direction 
was  from  2^  to  1^^.  On  ceasing  to  compress  the  glass,  I  obtained 
the  same  phoenomena  as  I  had  observed  before  the  compression. 

"  I  have  made  in  the  same  manner  experiments  with  a  piece  of 
flint-glass,  which  produced  a  rotation  of  2^  under  the  influence  of  the 
magnet.  When  I  applied  the  same  magnet  to  pieces  of  compressed 
flint-glass,  I  could  not  discover  the  slightest  sensible  rotation  in 
whatever  direction  I  might  make  the  current  pass.  Plates  of  quartz 
cut  perpendicularly  or  parallel  to  the  axis,  and  compressed  in  various 
directions,  did  not  acquire  any  rotatory  power  under  the  influence  of 
the  magnet.  I  think  that  the  peculiarity  exhibited  by  compressed 
heavy  glass  is  of  some  interest,  in  as  far  as  it  appears  likely  to  lead 
to  a  more  satisfactory  explanation  of  the  want  of  rotatory  power 
communicated  by  magnetism  in  crystalline  bodies. 

"  I  shall  conclude  by  communicating  the  negative  results  of  some 
experiments  J  attempted  with  a  view  to  discover  the  action  of  dia- 
roagnetic  bodies  on  each  other,  and  of  magnetism  on  gaseous  bodies. 
I  suspended  small  needles  of  bismuth  between  the  poles  of  a  very 
powerful  electro-magnet,  and  with  a  good  chronometer  I  counted 
the  number  of  their  oscillations,  either  alone  or  in  the  vicinity  of 
pieces  of  bismuth  of  various  shapes  and  sizes.  I  repeated  these  ex- 
periments with  all  possible  care,  avoiding  the  slightest  current  of  air, 
reckoning  the  smallest  oscillations,  and  those  of  the  same  extent  in 
the  different  cases.  I  never  obtained  any  differences  beyond  half  a 
second,  which  existed  equally  whether  the  pieces  of  bismuth  were 
near  or  not.  The  experiment  therefore  does  not  serve  to  show  the 
action  of  diamagnetic  bodies  on  each  other ;  an  action  which  natu- 
rally ought  to  exist,  but  which  perhaps  is  overpowered  by  the  stronger 
action  of  the  magnet. 

"  I  afterwards  counted  the  oscillations  of  a  small  needle  of  bismuth, 
which  I  succeeded  in  suspending  by  a  silk  fibre  {fit  de  cocon)  inside 
of  a  glass  ball  blown  at  the  top  of  a  barometer- tube.  The  ball  was 
placed  between  the  poles  of  my  electro-magnet.  In  this  experiment 
the  bismuth  needle  was  held  sometimes  in  a  nearly  perfect  vacuum, 
at  others  in  atmospheric  air.  The  number  of  oscillations  in  both 
cases  was  exactly  the  same. 

"  We  must  therefore  give  up  the  idea  of  explaining  diamagnetic 
phsenomena  by  a  magnetic  action,  which  would  be  stronger  upon  the 
air  than  upon  bismuth." 
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March  4.  1 848. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  On  the  Corrections  necessary  to  be  applied  to  Meteorological 
Observations  made  at  particular  periods,  in  order  to  deduce  from 
them  Monthly  Means."  By  James  (rlaisher,  Esq.,  of  the  Royal 
Observatory.  Communicated  by  O.  B.  Airy.  Esq.,  F.R.S.,  &c.. 
Astronomer  Royal. 

The  author,  under  whose  immediate  superintendence  the  whole  of 
the  magnetical  and  meteorological  observations  taken  at  the  Royal 
Observatory  at  Greenwich  have  been  conducted,  by  direction  of 
the  Astronomer-Royal,  has  communicated  in  the  present  paper 
various  tabular  results  deduced  from  the  meteorological  observations, 
reserving  for  future  notice  those  deduced  ^m  the  magnetical  series. 
His  chief  object  has  been  to  determine  the  corrections  which  are 
applicable  to  the  results  obtained  by  different  observers  at  various 
times,  BO  as  to  render  them  comparable  with  one  another.  The 
barometrical  and  thermometrical  observations  here  recorded  have 
been  made  at  every  hour  of  Gottingen  mean  solar  time,  during  the 
whole  of  five  years,  namely,  from  the  end  of  1840  to  that  of  1845. 
The  mean  of  each  hour  represents  the  results  deduced  from  about 
150  observations;  those  for  each  month  represent  about  1800  ob- 
servations ;  and  those  for  the  year  represent  upwards  of  2 1 ,000  ob- 
servations of  each  element. 

Tables  are  given  representing  the  excess  of  the  mean  vidue  of  each 
element  at  every  hour  of  observation,  in  every  month,  above  the  mean 
value  for  the  month ;  and  also  the  mean  of  the  numbers  so  found, 
arranged  for  the  different  years,  and  likewise  for  the  same  hours  in 
every  month.  The  numbers  were  then  laid  down  on  paper,  as  ordi- 
nates  to  a  curve  of  which  the  times  were  the  abscissae,  and  a  curve 
passed  through,  or  very  near  each  point ;  and  the  ordinates  at  every 
Grreenwich  hour  were  measured  from  that  curve,  and  their  values 
given  in  a  table.  The  accordance  of  the  results  thus  obtained  for 
the  same  hours  in  the  same  months  of  the  different  years  is  very 
close  and  satisfactory ;  and  shows  that  observers  may  obtain  very 
valuable  approximate  results,  by  taking  a  comparatively  small  num- 
ber of  observations  in  each  day  at  hours  by  no  means  inconvenient 
in  ordinary  life,  furnishing  a  close  approximation  to  the  mean  and 
extreme  values,  as  well  as  to  the  diurnal  and  annual  variations  of 
atmospherical  phenomena. 


March  9  and  16,  1848. 

The  MARQUIS  OF  NORTHAMPTON.  President,  in  the  Chair. 

"  Report  of  Experiments  made  on  the  Tides  in  the  Irish  Sea ;  on 
the  similarity  of  the  I'idal  phenomena  of  the  Irish  and  English  Chan- 
nels ;  and  on  the  importance  of  extending  the  experiments  round  the 
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Land's-End  and  tip  the  English  Chanoel."  Embodied  in  a  letter  to 
the  Hydrograiiher,  by  Captain  F.  W.  Beechey.  R.N.,  F.R.S.  Com- 
municated by  O.  B.  Airy»  Esq.,  F.K.S..  Astronomer  Ro]raL 

Tlie  author  commences  by  stating,  that  the  set  of  the  tides  in  the 
Irish  Sea  had  always  been  misunderstood,  owing  to  the  disposition 
to  associate  the  turn  of  the  stream  with  the  rise  and  fall  of  the  water 
on  the  shore.  This  misapprehension,  in  a  channel  varying  so  much 
in  its  times  of  high  water,  could  not  fail  to  produce  much  miachief ; 
and  to  this  cause  may  be  ascribed,  in  all  probability,  a  large  proportion 
of  the  wrecks  in  Caernarvon  Bay. 

llie  present  inquiry  has  dispelled  these  errors,  and  has  furnished 
science  with  some  new  and  interesting  facts.  It  has  shown  that, 
notwithstanding  the  variety  of  times  of  high  water,  the  turn  of  the 
stream  throughout  the  north  and  south  Channels  occurs  at  the  same 
hour,  and  that  this  time  happens  to  coincide  with  the  times  of  high 
and  low  water  at  Moricombe  Bay,  a  place  remaricable  as  being  the 
spot  where  the  streams  coming  round  the  opposite  extremities  of 
Ireland  finally  unite.  These  experiments,  taken  in  connexion  with 
those  of  the  Ordnance  made  at  the  suggestion  of  Professor  Airy, 
show  that  there  Hre  two  spots  in  the  Irish  Sea,  in  one  of  which  the 
stream  runs  with  considerable  rapidity,  without  there  being  any  rise 
or  fall  of  the  water,  and  in  the  other  the  water  rises  and  falls  without 
having  any  perceptible  stream  ;  that  the  same  stream  makes  high  and 
low  water  in  different  parts  of  the  channel  at  the  same  time ;  and 
that  during  certain  portions  of  the  tide,  the  stream,  op|)osing  the 
wave,  runs  up  an  ascent  of  one  foot  in  three  miles,  with  a  velocity  of 
three  miles  an  hotir. 

The  author  then  enters  minutely  into  the  course  of  the  stream ; 
shows  that  the  point  of  union  of  the  streams  from  the  opposite  chan- 
nels takes  place  on  a  line  drawn  from  Carlingford  through  Peel  in  the 
Isle  of  Man  on  to  Morecombe  Bay ;  and  concludes  his  remarks  on 
this  part  of  the  subject,  by  adverting  to  the  great  benefit  navigation 
will  derive  from  the  present  inquiry. 

The  autl.or  then  notices  a  chart  of  lines  of  equal  range  of  tide, 
which  has  Leea  compiled  partly  from  the  ranges  published  by  the 
Royal  Society*,  and  partly  from  observations  made  on  the  present 
occasion ;  and  has  annexed  a  tablet,  by  the  aid  of  which  the  seaman 
will  be  able  to  compare  his  soundings  taken  ai  any  time  of  the  tide 
with  the  depths  marked  upon  the  Admiralty  charts. 

Next  follows  the  mention  of  a  feature  in  the  motion  of  the  tide- 
wave,  which  Captain  Beechey  thinks  has  hitherto  escaped  observation ; 
viz.  that  the  upper  portions  of  the  water  fall  quicker  than  the  lower, 
or  in  other  words,  that  the  half-tide  level  does  not  coincide  with  the 
place  of  the  water  at  the  half-tide  interval ;  that  this  difference  in 
the  Bristol  Channel  amounts  to  as  much  as  four  feet^,  and  that  the 
law  seems  to  be  applicable  to  all  the  tides  of  the  Irish  Sea$. 

We  are  next  presented  with  a  table  (No.  5)  exhibiting  the  various 

*  Philo^ophicftl  TnuiMctiont,  1836,  |)art  I.  f  Table  X. 

%  See  Diagram,  No.  9.  §  Diagram,  No.  11. 
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curves  assumed  by  the  tidr-wave»  and  with  the  durations  of  the  ebb 
and  flood  at  each  place. 

Having  explained  these  observations  in  the  Irish  Sea,  the  author 
proceeds  to  a])ply  to  the  tides  of  the  English  Channel  the  law  which 
be  found  to  regulate  the  stream  of  the  Irish  Channel,  availing  himself 
of  the  observations  of  Captain  M.  White  and  others  for  this  purpose. 
There  was  no  difficulty  in  adapting  the  rule  in  the  upper  piut  of  the 
Channel ;  but  below  the  contraction  of  the  strait,  the  apparent  dis- 
cordance was  so  g^reat,  that  nothing  but  a  reliance  on  the  general 
accuracy  of  the  observations  prevented  the  inquiry  being  abandoned. 

It  seemed  that  the  streams  are  operated  upon  by  two  great  forces, 
acting  in  opposition  to  each  other ;  viz.  that  there  is  a  great  offing 
stream  setting  along  the  western  side  of  the  British  Isles,  and  flowing 
in  opposition  to  the  tides  of  the  Channel  above  the  contraction,  turn- 
ing  the  stream  with  greater  or  less  effect  as  the  site  is  near  to,  or 
removed  from,  the  points  of  influence.  By  pursuing  this  idea,  it  was 
immediately  seen  that  the  observations  in  the  English  Channel  re- 
spond to  it ;  and  then  applying  it  to  the  offing  of  the  Irish  Sea.  and 
considering  that  chann^  to  comprise  within  its  limits  the  Bristol 
Channel,  as  the  English  Channel  does  the  Gulf  of  St.  Malo,  it  was 
found  that  the  observations  there  also  fully  Kear  out  the  idea.  So 
that  there  was  afterwards  but  little  difficulty  in  tracing  the  course  of 
the  water,  and  bringing  into  order  what  before  appeared  to  be  all 
confusion. 

l*he  author  then  traces  the  great  similarity  of  tidal  phenomena 
of  the  two  channels,  and  proceeds  to  describe  them.  For  this  pur- 
pose lie  considers  the  Irish  Channel  as  extendint^  tVom  a  line  con- 
necting the  Land's  End  with  Cape  Clear  to  the  end  of  its  tidal  stream, 
or  virtual  head  of  the  tide  at  Peel ;  and  the  English  Channel  from  a 
line  joining  the  Land's  End  and  Ushant,  to  the  end  of  its  tidal  stream 
off  Dungeness.  With  these  preliminary  lines,  he  shows  that  both 
channels  receive  their  tides  from  the  Atlantic,  and  that  they  each 
flow  up  until  met  by  counter- streams ;  that  from  the  outer  limit  of 
the  English  Channel  to  the  virtual  head  of  its  tide  the  distance  is 
262  geographical  miles  ;  and  in  the  Irish  Channel,  from  its  entrance 
to  the  virtual  head  of  its  tide,  it  is  265  miles. 

In  both  channels  there  is  a  contraction  about  midway :  by  Cape 
La  Hague  in  the  one,  and  by  St.  David's  Head  in  the  other,  and  at 
nearlv  the  same  distance  from  the  entrance.  In  both  cases  this  con- 
traction  is  the  commencement  of  the  regular  stream,  the  time  of  the 
movement  of  which  is  regulated  by  the  vertical  movement  of  the 
water  at  the  virtual  head  of  the  channel ;  situated  in  both  cases  145 
miles  above  the  contraction,  and  the  actual  time  of  this  change, 
or  Vulgar  Establishment,  is  the  same  in  both  cases.  Below  the  con- 
traction of  the  strait,  in  both  cases  the  stream  varies  its  direction 
according  to  the  preponderance  of  force  exerted  over  it  by  the  offing 
stream.  In  both  cases,  between  the  contraction  and  the  southern 
horn  of  the  channel,  there  is  a  deep  estuary  (the  Bristol  Channel  and 
the  Gulf  of  St.  Malo)  in  which  the  times  of  high  water  are  nearly 
the  same,  and  where,  in  both,  the  streams,  meeting  in  the  channel. 
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pour  their  waters  into  these  gulfs,  and  in  both  raise  the  tide  to  th« 
extraordinary  elevation  of  forty-seven  feet.  From  the  Land's  End 
to  the  meeting  of  these  streams  in  one  case  is  serenty-five  miles,  and 
in  the  other  the  same. 

In  one  channel,  at  Courtown,  a  little  way  above  the  contraction, 
and  at  150  miles  from  the  entrance,  there  is  little  or  no  rise  of  the 
water ;  and  in  the  other,  about  Swanage,  at  the  same  distance  from 
the  entrance,  there  is  but  a  small  rise  of  tide  also  (five  feet  at  springs). 
In  l)oth  cases  these  spots  are  the  node  or  hinge  of  the  tide- wave,  on 
either  side  of  which  the  times  of  high  water  are  reversed.  And 
again,  near  the  virtual  head  of  the  tide,  in  both  cases  there  is  an  in- 
creased elevation  of  the  water  on  the  south-east  side  of  the  channel 
of  about  one-third  of  the  column ;  the  rise  at  Liverpool  being  thirty- 
one  feet,  and  at  Cayeux  thirty-four  feet 

The  author  traces  a  further  identity  in  the  progress  of  the  tide- 
wave  along  the  side?  of  both  channels  opposite  to  that  of  the  node. 
In  the  first  p:irt  of  the  channel  the  wave  in  each  travels  at  about 
fifty  miles  per  hour ;  in  the  next,  just  above  the  node,  this  rate  is 
brought  down  to  about  thirty  miles  per  hour  in  one,  and  to  sixteen 
miles  in  the  other ;  it  then  in  both  becomes  accelerated,  and  attains 
to  about  seventy-six  miles  per  hour. 

Lastly,  the  author  observes  that  the  node  or  hinge  of  the  tide, 
placed  by  Professor  Whewell  (in  his  papers  on  the  lldes)  in  the 
North  Sea.  is  situated  at  the  same  distance  nearly  from  the  head  of 
the  tide  off  Dungeness,  as  the  node  near  Swanage  is  on  the  opposite 
side  of  it ;  and  that  in  the  Irish  Channel,  at  the  same  distance  nearly 
as  the  node  at  Courtown  is  from  the  head  of  the  tide  oflf  Peel,  there 
is  a  similar  spot  of  no  rise  recently  observed  by  Captain  Robinson. 

The  author  concludes  this  paper  by  urging  a  further  investigation 
of  the  tidal  phenomena  of  the  English  Channel,  on  the  ground  of  the 
great  advantage  navigation,  as  well  as  science  in  general,  would  de* 
rive  from  such  an  examination. 

Captain  Beechey's  letter  is  illustrated  by  twelve  charts  and  dia- 
grams, showing  the  identity  and  singular  phenomena  of  these  two 
great  channels. 


March  23,  1848. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  Observations  on  some  Belcmnites  and  other  fossil  remains  of 
Cephalo])oda,  discovered  by  Mr.  Reginald  Neville  Mantell,  C.E.,  in 
theOxford  Clay,  nearTrowbridp^e  in  Wiltshire.'*  By  Gideon  Algernon 
Mantell,  E,q..  LL.D.,  F.R.S.,  Vice-President  of  the  G^eological 
Society. 

The  author  states,  that  a  line  of  railway  now  in  progress  of  con- 
struction to  connect  the  large  manufacturing  town  of  Trowbridge 
with  the  Great  Western,  being  part  of  the  Wilts,  Somerset,  and 
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Weymouth  line,  traverses  extensive  beds  of  the  Oxford  clay  of  the 
same  geological  character  as  those  at  Christian- Malford  in  the  same 
county,  which  furnished  the  remarkable  fossil  cephalopoda  described 
by  Mr.  Channing  Pearce  under  the  name  of  Betemnoieuthis,  and  by 
Professor  Owen  (in  a  memoir  which  received  the  award  of  a  Royal 
Medal  of  this  Society),  as  the  animals  to  which  the  fossils  commonly 
known  by  the  name  of  Belemniteg  belong. 

The  son  of  the  author,  Mr.  H.  N.  Mantell,  being  engaged  in  these 
works  under  the  eminent  engineer  Mr.  Brunei,  availed  himself  of  the 
opportunity  to  form  an  extensive  and  highly  interesting  collection  of 
the  fossils  of  the  Oxford  clay,  and  other  oolitic  deposits  cut  through 
or  exposed  by  the  engineering  operations.  Among  those  transmitted 
to  the  author  are  many  illustrative  examples  of  Belemnoteuthes  and 
Belemnites ;  some  of  which  confirm  the  opinions  entertained  by  the 
late  Mr.  C.  Pearce,  Mr.  Cunnington,  and  other  competent  observers, 
that  the  body  and  soft  parts,  with  the  cephalic  uncinated  arms,  &c. 
of  cephalopods,  obtained  from  Christian-Malford  by  the  Noble  Pre- 
sident and  Mr.  Pearce  Pratt,  and  referred  by  Professor  Owen  in  the 
memoir  above-mentioned  to  the  Belemnite,  belong  to  a  distinct 
genus — the  Belemnoteuthis. 

The  author  describes  and  figures  several  perfect  examples  of  the 
phragmocone  of  the  Belemnoteuthis,  and  institutes  a  comparison  be- 
tween them  and  a  beautiful  example  of  the  phragmocone  of  a  belem- 
nite occupying  the  alveolus  of  the  guard;  and  defines  the  essential  dif- 
ferences observable  in  the  form  and  structure  of  these  chambered  cal- 
careous cones.  He  especially  points  out  as  distinctive  characters  of 
the  phragmocone  of  the  Belemnoteuthis,  two  flat  longitudinal  ridges 
which  extend  upwards  from  the  apical  extremity,  and  the  granulated 
and  striated  external  surface  of  the  epidermis.  The  phragmocone 
of  the  Belemnite  has  a  smooth  surface,  is  destitute  of  any  lon- 
gitudinal ridges,  and  terminates  at  the  apex  in  a  very  fine  point,  the 
axis  being  in  an  oblique  direction. 

The  author  next  describes  a  remarkable  specimen  of  a  Belemnite, 
twenty- two  inches  in  length,  in  which  the  osselet  or  guard,  phrag- 
mocone, and  capsule  or  receptacle,  are  preserved  in  connexion.  In 
this  fossil  is  demonstrated,  for  the  first  time,  the  upper  or  basal  ter- 
mination of  the  phragmocone,  with  two  elongated  calcareous  pro- 
cesses extending  upwards  from  the  margin  :  these  are  analo<^ous  in 
form  and  position  to  the  prolongations  from  the  peristome  uf  the 
outer  chamber  of  certain  Ammonites,  as  for  example,  in  ^.  JasonL 
In  the  phragmocone  of  the  Belemnoteuthis  the  peristome  is  entire. 

Another  interesting  part  of  the  structure  of  the  Belemnite,  not 
previously  detected,  is  also  shown  in  the  same  specimen,  as  well  as 
in  many  other  examples  found  in  the  Oxford  clay  near  Trowbridge ; 
namely,  a  calcareous  shelly  periosteum  or  capsule,  which  invests  the 
guard,  and  expands  upwards  into  a  horny  sheath  or  receptacle,  that 
surrounds  the  basal  chamber  of  the  phragmocone  in  which  the  viscera 
were  probably  contained.  This  receptacle  was  formerly  supposed  to 
originate  from  within  the  alveolus  of  the  guard.  Mr.  Miller,  many 
years  ago,  inferred  the  existence  of  a  vascular  integument  around 
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the  guard  from  the  menndring  im])re9SKion9  of  blood -vessels  oliser- 
vable  on  the  surface  of  some  specimens  ;  but  the  presence  of  n  cal- 
careo-corneous  capsule  or  sheath  investing  the  guard,  and  expanding 
into  a  homy  receptacle,  has  not  till  now  been  demonstrated. 

The  author  considers  the  facts  described  as  proving  that  the  ce- 
phalopod  of  the  Belemnite  was  entirely  distinct  from  the  Beleuino- 
teuthis ;  and  that  the  muscular  mantle,  cephalic  arms,  and  other 
parts  referred  by  Professor  Owen  to  the  former,  exclusively  belong 
to  the  latter  genus. 

He  concludes  that  the  remains  of  at  least  three  genera  of  naked 
Cephalopoda  occur  in  the  argillaceous  deposits  of  the  oolite  in  Wilt- 
shire ;  namely,  the  first  or  true  Calamary,  with  a  homy  dorsal  gla- 
dius  or  pen  ;  the  second,  the  Belemnoteufhis,  or  a  decapod  with  unci- 
nated  cephalic  arms,  ink-bag,  pallial  fins,  and  a  comeo-calcareous 
phragmocone ;  and  the  third,  the  Belemnite,  which  possessed  a  phrag- 
mocone  having  the  apical  part  implanted  in  the  cavity  or  alveolus  of 
a  guard  or  osselet,  which  in  its  original  state  resembled  in  substance 
the  sepiostaire  of  the  Cuttle-fish,  but  is  generally  found  mineralized 
by  calcareous  spar ;  and  the  peristome,  possessing  two  or  more  elon- 
gated shelly  processes ;  both  the  guard  and  the  phragmocone  being 
invested  with  a  comeo-calcareous  capsule  or  recei)tacle.  He  observes, 
lastly,  that  the  body  and  other  soft  parts  of  the  cephalopod  of  the 
Belemnite  are  at  present  unknown.  The  author's  communication 
was  illustrated  by  drawings,  and  accompanied  by  the  specimens 
above  described. 


March  30,  1848. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

Professor  Ritter,  of  Berlin,  and  M.  Milne  Edwards,  of  Paris,  were 
elected  Foreign  Members. 

"  Chemical  Researches  on  the  Nature  of  Wax."  By  Benjamin 
Collins  Brodie,  Esq.  Communicated  by  Sir  Benjamin  Collins  Brodie, 
Bart..  F.R.S. 

It  is  known  that  bees'-wax  is  sejmrable,  by  means  of  boiling  water, 
into  two  portions :  to  the  one,  which  is  more  soluble  in  alcohol  than 
the  other  portion,  the  name  of  Cerin  has  been  given  :  the  residuary 
portion,  which  does  not  dissolve,  has  been  termed  Mycicin.  In  this 
paper  the  author  gives  an  account  of  his  investigation  of  the  proper- 
ties of  the  former  of  these  substances,  namely  Cerin. 

This  substance  has  been  represented  by  certain  chemists  in  France, 
M.  Lewy  and  M.  Gerhardt,  as  being  convertible  by  oxidation  into 
the  stearic  acid,  and  as  being  a  substance  which  stands  with  res])ect 
to  that  acid  in  the  remarkable  relation  of  an  aldehyde.  Tliese  views 
the  author  believes  are  incorrect ;  and  he  states  that  no  pure  chemical 
substance  was  procured  by  these  chemists  from  cerin,  and  that  the 
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Hubstanoe  of  which  the  greater  part  of  the  cerin  contiete  is  no  aide* 
hyde,  but  a  hydiated  mad,  exulting  a«  such  in  bees'-waz. 

The  add  is  best  prepared  by  precipitation  from  the  alcoholic  solu- 
tion of  the  cerin  by  an  alcoholic  solution  of  acetate  of  lead,  and  sub- 
sequent separation  and  precipitation  of  the  acid  by  methods  described 
in  the  present  paper.  When  purified,  the  acid  is  a  white  brittle 
body,  of  a  crystalline  appearance,  melting  at  from  79^  to  80^  C. 
The  formula  c^  the  acid  is  C.^  H^^  04,  a  formula  which  was  deter- 
mined by  the  analysis  of  the  silver  salt  haviiig  the  constitution  0^4 
Hm  0.{  +  AgO,  and  of  the  compound  ether  C^  H^  O4  =  C^  H^ 
Oj  +  C4  H;,  O.  like  add  is  volatile :  it  was  analysed  after  distilla- 
tion ;  and  it  was  also  procured  from  the  wax  itself  in  a  pure  state  by 
simple  processes  of  crystallization.  To  this  acid  the  author  gives 
the  name  of  Ceraiie  mcid. 

By  the  action  of  chlorine,  the  wax  acid  is  converted  into  a  sub- 
stance having  all  the  appearance  of  a  gum-resin ;  a  change  analogous 
to  which  may  be  effected  in  Tarious  other  wax  substances  examined 
by  the  author.     It  has  still  the  characters  of  an  acid,  and  has  the 

^^^  O4,  a  formula  which  is  confirmed  by  that  of  the 

Ql**  O4.    The  analyses  of  these  substances  are 

given. 

When  distilled  in  a  pure  state,  the  cerotic  acid  is  volatile.  When 
mixed  with  other  waxy  matters,  however,  it  passes  by  distillation 
entirely  into  volatile  oils,  a  circumstance  which  accounts  for  the  fact 
that  it  has  never  been  dissolved  in  the  wax  distillate.  By  precipi- 
tating a  weighed  quantity  of  wax  by  acetate  of  lead,  the  quantity 
per  cent,  of  the  cerotic  acid  in  the  bees'- wax,  namely  22,  was  deter- 
mined. 

This  acid  was  present  in  all  the  European  bees'- wax  examined  by 
the  author ;  but  suspecting  that  its  quantity  might  vary  in  other  in- 
stance*, he  procured  bees'-wax  from  Ceylun,  formed  under  different 
conditions  of  climate  and  vegetation,  and  found  on  examination  that 
there  was  a  total  absence  of  the  acid  in  that  spedmen.  The  author 
draws  attention  to  this  curious  variation  in  the  nature  of  an  animal 
secretion  under  different  conditions  of  life,  a  variation  of  which  we 
have  another  example  in  that  of  the  volatile  acid  of  butter,  discovered 
by  Leich ;  namely,  that  the  butyric  and  caproic  acid  of  one  season 
were,  in  another,  replaced  by  vaccinic  acid,  differing  from  the  former 
adds  in  the  amount  of  oxygen  alone. 

*'  A  statement  of  the  working  of  the  Compasses  on  board  the 
Honorable  East  India  Company's  Iron  Steamer  Pluto,  from  Septem- 
ber 1841,  on  her  passage  from  England  to  China,  and  during  her 
service  in  those  seas,  until  her  arrival  at  Calcutta  in  January  1S43." 
By  John  Tudor,  Commander  R.N.  Communicated  by  S.  Hunter 
Christie,  Esq.,  Sec.  U.S.,  &c. 

The  author  states  that  the  compassei^  of  the  Pluto  were  adjusted 
by  Mr.  Sims,  of  the  firm  of  Troughton  and  Sim;*,  by  order  of  Mr. 
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Pencoote  of  the  East  India  House,  under  whose  directions  that  ship 
was  fitted  out ;  and  it  is  to  the  great  pains  taken  by  Mr.  Sims  m 
placing  the  magnets  employed  for  counteracting  the  local  attraction 
that  the  author  attributes  the  undeviating  accuracy  of  those  com- 
passes during  the  whole  time  the  Pluto  was  under  his  command  in 
both  hemispheres.  He  observes  that,  in  the  first  place,  much  care  is 
required  iu  securing  the  magnets,  and  protecting  them  ^m  wet, 
after  their  proper  position  has  been  ascertained.  In  the  case  of  the 
Pluto,  two  magnets  were  placed  under  the  deck  in  the  author's  cabin ; 
one  of  them  eighteen  inches  below  the  deck,  being,  it  is  true,  an  eye- 
sore, but  one  of  trifling  consideration,  when  compared  with  the  great 
importance  of  the  well- working  of  the  compass.  The  next  point  to 
be  attended  to  is  that  the  cards,  or  needles,  should  be  all  of  the  same 
size,  and  exactly  corresponding  with  that  of  the  compass  used  at  the 
placing  of  the  magnets  for  counteracting  the  local  attraction,  llie 
bittacles  should  all  be  of  the  same  make  and  height,  and  the  compass- 
boxes  of  the  same  size ;  so  that  whenever  a  new  compass  or  a  fresh 
bittacle  is  wanted,  the  circle  in  which  the  needle  moves  may  remain 
at  the  same  angle  from  the  magnet  as  at  the  first  adjustment.  On 
a  strict  attention  to  these  precautions  will  depend  the  well-working 
of  the  compass  in  all  iron  vessels,  and  also  in  wooden  vessels  when- 
ever the  quantity  of  iron  they  contain  creates  the  necessity  of  mea- 
sures being  taken  for  counteracting  local  attraction. 

It  has  been  alleged  that  the  adjustments  for  local  attraction  made 
in  northern  latitudes  are  not  correct  when  the  ship  is  south  of  the 
equator ;  but  the  author  states  that,  in  the  Pluto,  he  observed  no  dif- 
ference ;  that  ship  having  made,  while  under  his  command,  passages 
of  many  thousand  miles,  comprising  94  degrees  of  latitude,  namely 
from  51°  North  to  43°  South,  and  153  degrees  of  longitude,  namely 
from  30°  West  to  1 23°  East,  during  the  whole  of  which  he  never 
found  any  other  correction  for  the  compasses  necessary  excepting  that 
required  for  the  magnetic  variation,  the  local  attraction  having  been 
completely  neutralized. 

A  diagram  is  subjoined,  showing  the  positions  of  the  compensating 
magnets  with  relation  to  the  compass. 

*'  Practical  Remarks  on  Annealing  Flint-Glass."  By  Apsley  Pellat, 
Esq.,  of  the  Falcon  Glass  Works,  Holland  Street.  Communicated 
by  Joshua  Field,  Esq.,  F.R.S. 

This  paper  is  entirely  occupied  with  practical  details  relating  to 
the  art  of  annealing  flint-glass  and  depriving  it  of  colour,  the  author 
stating  that  he  leaves  the  rationale  of  these  facts  to  be  explained  by 
philosophers.  He  thinks,  however,  that  they  are  reconcileable  with 
the  theory  of  Scl\eele,  as  explained  by  Bergman,  and  detailed  by 
Murray  in  his  work  on  Chemistry. 
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AprU6,1848. 
The  MARQUIS  OF  NORTHAMPTON.  President,  in  the  Chain 

"  Determinations  of  -the  Magnetic  Inclination  and  Force  in  the 
British  Provinces  of  Nova  Scotia  and  New  Brunswick  in  the 
summer  of  1847."  By  Professor  George  W.  Keely,  of  Waterville 
College,  Maine.  United  States.  Conununicated  by  Lieut. •Col.  Sa- 
bine, R.A..  For.  Sec.  R.S. 

llie  observations  recorded  in  this  paper  are  of  two  kinds ;  first, 
those  for  the  relative  total  force,  which  were  made  with  a  pair  of 
Lloyd  needles  and  an  inclination-circle,  seven  inches  in  diameter,  with 
two  verniers  reading  to  single  minutes ;  and  secondly,  those  for  the 
absolute  horizontal  force  made  with  a  unifilar  magnetometer.  After 
a  detailed  description  of  these  instruments,  the  results  of  the  ob- 
servations are  given,  occupying  several  pages  of  tables. 


April  IS,  1848. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

**  Minute  structure  of  the  Organ  of  Taste  in  Vertebrate  Animals." 
Pitrt  I.  By  Augustus  Waller,  M.D.  Communicated  by  Richard 
Owen,  Esq.,  F.R.S. 

The  author  states  that,  in  1839,  his  attention  was  first  directed  to 
the  organ  of  taste  on  discovering  the  peculiar  advantages  for  micro- 
scopic examination  which  are  offered  by  the  tongue  of  the  living 
frog.  When  prepared  in  the  manner  he  describes,  it  is  much  more 
transparent  than  the  web  of  the  foot ;  and  its  papillae,  mucous  mem- 
brane, blood-vessels,  nerves,  muscular  fibres,  &c.  may  all  be  examined 
during  life. 

He  subsequently  found  that,  contrary  to  the  opinion  of  anatomists, 
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it  contains  two  species  of  papillae  distinct  in  their  structure,  cor- 
responding to  the  conical  and  fungifomi  papillae  of  man. 

In  the  present  communication  he  describes  the  result  of  his  fur- 
ther researches  on  the  frog*s  tongue,  principally  with  regard  to  the 
ultimate  termination  of  the  nerves  in  the  papillae  and  the  precise 
nature  of  the  functions  of  these  papillae  in  the  act  of  taste,  and  de- 
monstrates a  similar  disposition  of  the  nervous  extremities  in  man 
and  the  rest  of  the  mammiferae. 

After  giving  a  brief  account  of  the  researches  of  former  ana- 
tomists, he  proceeds  to  state  his  method  of  preparing  the  frog  for 
examination,  which  consist  in  rendering  it  insensible  by  exposing 
it  to  the  vapour  of  ether  or  of  various  other  volatile  agents.  The 
tongue  is  then  expanded  so  as  to  render  it  perfectly  transparent. 
The  conical  papillae  he  describes  as  small  cones,  sometimes  simple, 
sometimes  compound.  They  are  composed  of  globular,  or  wedge- 
shaped  epithelial  cells,  generally  with  a  medullary  stem  running  up 
the  centre,  giving  otf*  small  processes  to  the  separate  epithelial  cells. 
Each  of  the  papillae  presents,  near  its  summit,  a  small  aperture.  The 
fungiform  papillae  are  distinguished  from  the  former  by  their  glo- 
bular shape,  larger  size,  and  above  all  by  the  existence  of  a  coil  of 
capillary  vessels  within  them,  containing  blood  in  a  state  of  active 
circulation.  At  their  summit  or  at  their  sides,  the  vascular  coib  are 
extremely  superficial  and  merely  covered  by  an  exceedingly  thin 
membrane.  Besides  the  blood-vessels,  these  papillae  are  invariably 
found  to  contain  a  nerve  and  also  muscular  fibres.  The  nerve  con- 
sists of  about  eight  or  ten  simple  tubules.  At  the  base  of  the  pa- 
pillae it  forms  several  loops,  and  afterwards  ascends  between  the 
capillary  vessels  towards  the  summit  of  the  papillae,  where  its  tubules 
diverge  and  terminate  in  abrupt  extremities.  The  author  terms 
that  part  of  the  papillae  where  the  membrane  is  so  attenuated,  and 
where  the  vessels  ramify  and  the  nerves  terminate,  the  nettro-vas- 
cular  area ;  the  muscular  fibres  ascend  into  the  papilla  in  the  same 
direction  as  the  nerves,  and  after  nearly  reaching  the  summit,  are 
lost  in  the  tissue  surrounding  the  neuro- vascular  area.  The  nerves 
of  the  conical  papillae,  contrary  to  the  former,  never  terminate  in 
abrupt  extremities,  and  consist  of  a  network  of  nearly  single  tubules. 
Neither  the  nerves  nor  the  vessels  of  these  papillae  ascend  into  their 
interior,  but  are  only  spread  out  at  their  base. 

The  author  deduces  from  these  and  other  observations  which  are 
minutely  described  in  his  paper,  that  the  fungiform  are  the  papillae 
of  taste  and  the  conical  those  of  touch.  He  considers  that  by  rea- 
son of  the  thinness  of  the  membrane  at  the  neuro-vascular  area,  a 
sapid  substance  must  quickly  traverse  it ;  the  nerves  immediately 
beneath,  like  the  spongioles  of  the  roots  of  a  plant,  being  acted  upon 
by  the  sapid  substance,  convey  the  sensation  of  taste  to  the  brain. 
The  active  circulation  in  the  capillaries  at  the  same  spot  appears  to 
be  for  the  purpose  of  removing  by  endosmosis  the  sapid  substance 
from  the  nerve  so  as  to  render  it  capable  of  receiving  a  fresh  im- 
pression. A  further  peculiarity  exists  with  respect  to  these  papillaei 
which  is  that  they  present  at  their  surface  an  active  ciliary  move- 
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ment  of  which  the  conical  papillae  are  devoid.  This  movement  ap- 
pears to  be  for  the  purpose  of  promoting  absorption  and  of  removing 
any  foreign  particles  from  their  surface. 

He  regards  the  conical  papillsB  as  strictly  destined  for  tactile 
purposes,  on  account  of  the  thickness  of  their  epithelium,  and  the 
presence  of  the  nervous  ramifications  at  their  base,  which  are  simi- 
lar to  those  existing  at  the  under  surface  of  the  tongue,  where  the 
sensation  of  taste  does  not  exist  and  the  tactile  powers  alone  are 
present 

The  author  has  extended  his  observations  to  other  animals,  to  the 
mammiferse,  and  to  Man  in  particular,  and  states  that  in  all  these 
the  same  difference  exists  between  the  two  species  of  papillae.  He 
promises  in  hb  next  paper  on  this  subject  to  describe  the  structure 
of  the  mammifersd. 

This  paper  is  illustrated  by  several  drawings. 


May  4^  1848. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

**  The  Brain  the  sole  centre  of  the  Human  Nervous  System." 
By  Edwin  Lee,  Esq.     Communicated  by  Samuel  Solly,  Esq.,  F.R.S. 

It  has  been  inferred  by  many  physiologists,  from  experiments 
made  on  the  lower  animals,  that  portions  of  the  human  nervous 
system  are  isolated  and  independent  of  each  other;  but  from  the 
circumstance  that  in  these  animals  the  brain  is  only  a  small  ap- 
pendage to  the  rest  of  the  nervous  system,  while  in  the  human  spe- 
cies it  is  the  principal  portion,  the  author  takes  an  opposite  view  of 
the  subject.  In  man,  the  grey  matter,  which  is  the  source  of  the 
power  of  the  brain,  is  largely  agglomerated  in  that  organ,  but  is 
only  diffused  in  comparatively  minute  proportions  throughout  the 
other  parts  of  the  nervous  apparatus,  which,  when  detached  from 
the  central  organ,  speedily  lose  the  power  of  exciting  muscular  con- 
traction, because  this  power  is  derived  exclusively  from  the  brain, 
and  only  such  a  portion  is  retained  in  the  grey  matter  of  the  spinal 
cord  and  the  ganglia  of  the  sympathetic  as  is  requisite  for  the  im- 
mediate actions  of  the  parts  which  they  supply  with  nerves. 

The  opinions  of  Galen,  of  Willis,  and  of  the  more  recent  phy- 
siologists, Louget,  Muller,  Duges,  Carus,  Pinel,  Toville,  Flourens, 
Cruveillier,  are  cited  at  some  length  in  corroboration  of  the  views 
of  the  author,  and  in  opposition  to  those  of  i>ichat,  and  others 
of  the  older  physiologists,  together  with  those  of  Sir  C.  Bell,  Mr. 
Grainger,  Dr.  M.  Hall,  Kolliker,  Stilling,  and  others,  and  tending 
also  to  disprove  the  excito-uiotory  theory  of  Dr.  M.  Hall,  as  regards 
its  applicability  to  medical  practice.  Quotations  to  the  same  effect 
are  given  from  Valentin,  Volkmann,  Fauvel,  Mery,  Cabanis,  and 
Legallois ;  and  reference  is  likewise  made  to  pathological  illustra- 
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lions,  and  to  the  instances  of  anencephaloos  infants,  as  leading  to 
the  following  deductions  :^ — 

1.  In  man  and  the  higiier  mammalia,  the  brain  is  the  sole  centre 
of  the  nervous  system  and  the  source  of  its  power. 

2.  The  grey  matter  of  the  spinal  chord  and  the  ganglia  of  the 
sympathetic  are  to  be  considered  as  reservoirs  of  this  power,  for  the 
immediate  action  of  the  parts  supplied,  which  speedily  become  ex- 
hausted if  communication  with  the  brain  be  cut  off;  and  also  as 
modifiers  of  impressions  transmitted  from  the  organs  of  tha  brain. 

S.  The  automatic  and  instinctive  actions  are  not  performed  in- 
dependently of  the  concurrence  of  the  brain,  though  its  influenoe  on 
these  actions  is  less  direct  and  manifest  than  in  the  case  of  volun- 
tary movements. 

4.  In  several  disorders  which  have  been  too  exdusivelv  referred 
to  the  spinal  chord,  the  brain  is  the  organ  principally  implicated. 

<*  On  the  Protection  of  Iron  from  Oxidation  and  from  becoming 
foul  when  it  is  exposed  to  the  action  of  sea  and  other  waters."  By 
Mr.  William  John  Hay.  Communicated  by  Admiral  Beaufort, 
F.R.S. 

For  attaining  the  objects  mentioned  in  the  title  of  this  paper,  the 
author  was  led  by  a  process  of  experimental  research,  founded  on 
chemical  principle,  to  the  discovery  of  the  superior  efficacy  of  a 
varnish  consisting  of  one  part  of  pitch  and  two  (larts  of  naphtha, 
together  with  ten  pounds  uf  the  sub-  and  per-oxides  of  copper  to 
each  quart  of  the  varnish.  This  varnish  is  made  to  adhere  by  ap- 
plying it  to  the  iron  previously  rendered  hot  by  placing  underneath 
it  braziers  of  ignited  charcoal.  He  found  that  this  coating  of  var- 
nish not  only  protected  the  iron  from  oxidation,  but  formed  a  perfect 
barrier  to  electro-chemical  action  between  the  copper  oxide  and  the 
iron.  Two  or  three  of  these  coats  are  applied  in  succession,  each 
being  laid  on  after  the  preceding  one  has  become  hardened.  The 
trials  made  of  this  method  on  various  ships,  the  results  of  which  aro 
detailed  in  an  appendix  to  the  paper,  have  proved  perfectly  satis- 
factory. 


May  II,  1848. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  On  the  Chemical  Nature  of  a  Wax  from  China."  By  Benjamin 
Collins  Brodie,  Esq.  Communicated  by  Sir  Benjamin  Collins  Brodie, 
Bart.,  F.R.S. 

The  wax  which  is  the  subject  of  this  investigation,  is  a  substance 
imported  into  this  country  from  China.  It  has  the  general  appear- 
ance of  spermaceti,  but  is  harder  than  that  body.  The  author  g^ves 
reasons  for  believing  that  this  wax,  like  bees'-wax,  is  a  secretion  from 
an  insect. 
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The  wax  may  be  decomposed  by  fusion  with  hydrate  of  potash,  by 
which  process  two  substances  are  procured ;  namely,  a  wax  acid, 
which,  combined  with  the  potash,  forms  a  soap ;  and  another  body 
which  is  dissolved  in  the  soap  solution.  By  precipitation  with  chlo- 
ride of  barium  and  washing  out  the  dried  baryta  salt  with  ether,  or 
other  suitable  solvents,  the  two  substances  may  be  separated. 

The  substance  dissolved  in  the  ether  has  the  appearance  of  a  wax. 
By  crystallization  its  melting-point  may  be  raised  to  79^  C,  at  which 
point  it  is  fixed.  The  body,  when  analysed,  gave  numbers  agreeing 
with  the  formula  C^  H^  Os,  the  formula,  namely,  of  the  alcohol  of 
cerotic  acid,  the  acid  which  in  a  previous  paper  the  author  has  shown 
to  exist  in  a  free  condition  in  bees*-wax,  and  the  constitution  of 
which  he  there  determined.  To  this  alcohol  the  author  gives  the 
name  of  cerotine.  By  oxidation,  by  means  of  lime  and  potash,  the 
alcohol  is  capable  of  being  converted  into  cerotic  acid,  C^  H^  O4. 
The  analyses  of  the  acid  and  of  its  silver  salt  are  given.  The  for- 
mula of  the  alcohol  is  further  confirmed  by  the  analysis  of  its  com- 
bination with  sulphuric  acid ;  and  the  process  to  be  employed  to  pro- 
cure this  substance  is  detailed.  Its  formula  is  SO,,  C^  H^  O  +  HO  ; 
the  sulphate  of  the  oxide  of  cerotyle,  using  the  usual  chemical 
language  to  express  the  nature  of  the  combination.  By  the  action 
of  chlorine  on  the  alcohol,  the  alcohol-type  is  destroyed,  and  a  body 
is  formed,  analogous  to  chloral,  containing  two  equivalents  of  hy- 
drogen less  than  the  alcohol  itself.    The  analyses  lead  to  the  formula 

Qm  <  ^j^  O}.    The  substance  has  the  appearance  of  a  resin. 

By  decomposing  the  above-mentioned  baryta  salt,  after  the  cerotine 
has  been  entirely  removed  by  washing  with  suitable  solvents,  the 
same  cerotic  acid  may  be  obtained  as  that  into  which  the  alcohol 
itself  is  converted  by  oxidation.  The  analysis  of  the  acid  and  of  its 
silver  salt  is  given. 

This  Chinese  wax  cannot  be  distilled  without  decomposition.  By 
its  distillation  two  substances  are  procured ;  cerotic  acid,  C^  H^  O4, 
and  hydrocarbon.  The  hydrocarbon  consists  principally  of  a  solid 
matter,  one  of  those  substances  which,  in  the  opinion  of  the  author, 
have  been  indiscriminately  classed  together  under  the  general  name 
of  paraffine.  This  substance,  to  which  he  gives  the  name  of  cerotine, 
contains  equal  equivalents  of  hydrogen  and  carbon,  and  has  the  for- 
mula C^  H^.  This  formula  is  determined  with  precision  by  the  ac- 
tion of  chlorine  on  the  substance,  which  gives  rise  to  a  series  of 
products  of  substitution,  of  which  several  were  analysed,  namely  the 
substances 


1    /  Hji      p    f  Hs3      p    f  Hj, 
"lev      "IC1«'    ^"\Cla 


The  density  of  the  vapour  of  cerotine  cannot  be  taken,  as,  by  di- 
stillation, it  is  decomposed.  The  experiment  was  made  of  distilling 
and  redistilling  the  substance  in  a  sealed  tube,  in  which  cases  it 
passes  entirely  into  fluid  and  gaseous  hydrocarbon. 
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The  analysis  of  the  Chinese  wax  itself  corresponds  wiUi  the  for- 
inula  Cinn  H,m  O4,  which  admits  of  a  simple  explanation  of  the  nature 
of  its  decompositions :  its  decomposition  by  potash  being  explained 
by  the  equation 

Cm  Hj«  O4  +  KO  HO=(C^  H„  0,+KO)  +  C^  H^  0„ 

and  its  decomposition  by  heat  by  the  equation 

CwB  Hio8  O4  =  Cm  Hj4  O4  +  Cj4  Hj4, 

the  substance  itself  belonging  to  the  class  of  compound  ethers. 

Tlie  author  announces  his  intention  of  following  up  this  paper  by 
a  third  on  the  constitution  of  myricine. 


May  18,  1848. 
The  MARQUIS  OF  NORTHAMPTON.  President,  in  the  Chair. 

"  On  a  new  case  of  the  Interference  of  Light."  By  the  Rev. 
Baden  Powell,  M.A.,  F.R.S.  &c.,  Savilian  Professor  of  Geometry  in 
the  University  of  Oxford. 

The  principal  experiment  exhibiting  the  newly-observed  case  of 
interference  described  by  the  author,  is  the  following :  into  a  hollow 
prism  or  trough  containing  oil  of  sassafras,  anise,  cassia,  &c.,  a  plate 
of  2*1  ass  is  dipped  so  as  to  intercept  the  light  passing  through  the 
upper  or  thicker  half  of  the  prism,  and  leave  the  lower  half  clear: 
the  spectrum  of  a  line  of  light  or  narrow  slit,  is  then  inunediately 
i*een  to  be  covered  with  dark  l>ands  parallel  to  the  slit  or  edge  of  the 
prism. 

Some  substances,  as  oil  of  turpentine,  water,  &c.,  give  no  bands 
with  this  arrangement,  but  will  give  them,  if  a  complementary 
arrangement  be  adopted,  viz.  by  placing  a  narrow  slip  of  glass  at 
the  bottom  of  the  prism,  or  so  as  to  intercept  the  light  passing 
through  the  thinner  half. 

The  production  of  the  bands  in  general,  and  the  reason  of  the  dif- 
ference existing  in  the  cases  referred  to,  are  fully  accounted  for  on  the 
theory  of  waves  and  interference  :  whence  the  following  formula  is 
deduced,  giving  the  number  of  bands  (n),  when  fi,  and  /i.,  the  in- 
dices for  any  ray  foj  the  plate  and  for  the  medium,  are  known,  of 
which  X  is  the  wave  length ;  and  taking  these  quantities  for  any  two 
rays  (1)  and  (2)  of  the  spectrum,  r  being  the  thickness  of  the  plate, 
we  have  the  number  of  bands  between  dem  expressed  by 


={e-^)-('^).}'- 


The  numbers  thus  calculated  agree  with  observation  for  many 
media.  The  distinction  of  the  two  cases  alluded  to  depends  on 
whether  n  result  positive  or  negative  i  that  is,  on  the  relative  values 
of  the  indices ;  also  agreeing  with  observation. 
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If  doubly  refracting  media  are  used  as  plates,  two  sets  of  bands 
are  seen  superimposed,  which  are  easily  shown  to  be  due  to  the  or- 
dinary and  extraordinary  rays  respectively.  But  for  some  of  these 
crystals  the  data  are  as  yet  insufficient  to  give  more  than  a  general 
accordance  with  theory. 

The  method  might  be  applied  practically  for  determining  the  in- 
dices of  many  substances  to  which  the  ordinary  method  is  inapplica* 
ble  from  the  impossibility  of  forming  them  into  prisms :  n  will  also 
exhibit  palpably  the  most  insensible  degree  of  double  refraction,  and 
may  thus  become  useful  to  the  mineralogist. 

There  is  a  close  analogy  between  these  phenomena  and  those 
observed  by  Baron  von  Wrede,  and  by  Sir  D.  Brewster  and  Mr. 
Fox  Talbot,  of  which  Mr.  Airy  has  given  a  theory.  A  similar 
theory  is  necessary  for  explaining  some  of  the  more  minute  details 
of  the  present  phenomena ;  and  on  this  subject  some  extensive  re- 
searches have  been  pursued  by  Mr.  Stokes  of  Pembroke  College, 
Cambridge,  which  will  soon  appear. 

"  On  the  Meteorology  of  the  Lake  District  of  Cumberland  and 
Westmoreland."  By  John  Fletcher  Miller,  £sq.  Communicated  by 
Lieut.-Col.  Sabine,  R.A.,  For.  Sec.  H.S. 

The  author  has  devoted  nearly  four  years  to  the  investigation  of 
the  quantities  of  rain  falling  in  the  lake  districts  of  Cumberland  and 
Westmoreland ;  and  he  commenced,  two  years  ago,  a  set  of  experi- 
ments specially  directed  to  ascertain  the  amount  of  rain  deposited  at 
great  elevations  above  the  sea,  such  as  the  summits  of  our  highest 
English  mountains.  As  the  investigation  proceeded,  some  remarka- 
ble results  were  obtained,  which  coming  to  the  knowledge  of  the 
Royal  Society  early  in  last  year  (1847),  the  Council  contributed  a 
sum  of  money  from  the  Donation  Fund  towards  the  current  expenses 
attending  this  inquiry,  of  which  the  results  are  given  in  the  present 
communication,  comprising  extensive  tables  of  observations  relative 
to  the  quantity  of  rain  in  different  situations  within  the  above  period 
of  time. 


May  25,  1848. 
The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

"  On  the  structure  of  the  Jaws  and  Teeth  of  the  Iguanodon.'* 
By  Gideon  Algernon  Mantell,  Esq.,  LL.D.,  F.R.S.,  Vice-President 
of  the  Geological  Society,  &c. 

The  recent  discovery  of  the  right  dentary  bone  of  the  lower  jaw 
of  an  adult  Iguanodon  with  teeth,  having  enabled  the  author,  with 
the  aid  afforded  by  other  specimens,  to  determine  the  structure  of  the 
maxillary  organs  of  that  gigantic  herbivorous  reptile,  the  result  of 
his  investigations  are  embodied  in  the  present  communication. 

I'he  tirst  memoir  of  the  author  on  the  teeth  of  the  Iguanodon  was 
published  in  the  Philosophical  Transactions  for  1825 ;  but  owing 
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to  the  fragmentary  and  water- worn  condition  in  which  the  foaail  re- 
mains  of  terrestrial  vertebrated  animals  occur  in  flnviatile  deposits, 
in  consequence  of  these  strata  consisting  of  materials  transported  from 
far-distant  lands,  nearly  a  quarter  of  a  century  elapsed  before  any 
portion  of  the  jaw  with  teeth  was  discovered. 

The  most  important  of  the  fossils  described  in  this  memoir  con- 
sists of  the  anterior  part  of  the  right  side  of  the  lower  jaw,  which  was 
discovered  a  few  weeks  since,  in  a  quarry  in  Tilgate  Forest,  by  Capt 
Lambart  Brickenden,  F.O.S.,  who  with  great  liberality  placed  it  at 
the  disposal  of  the  author  as  the  original  investigator  of  the  fossils 
of  the  Wealden. 

This  dentary  bone,  which  is  eighteen  inches  long,  is  perfect  in  the 
anterior  part,  but  is  broken  at  the  hinder  extremity,  and  retains  five 
or  six  inches  of  the  coronoid  bone :  the  length  of  the  jaw  to  which  it 
belonged  is  estimated  at  four  feet.  It  contains  two  successional  teeth 
in  place,  the  fang  of  a  third,  and  the  alveoli  or  sockets  for  eighteen 
or  nineteen  mature  molars ;  the  entire  number  of  teeth  on  each  side 
the  lower  jaw  was  about  twenty. 

The  mature  teeth,  which,  when  abraded  by  use  in  mastication, 
resemble  the  worn  molars  of  heri>ivorous  mammalia,  i^ppear  to  have 
been  arranged  in  a  close- set  series.    The  lower  teeth  had  their  ena- 
melled striated  face  parallel  with  the  alveolar  plate,  and  fronting  the 
inside  of  the  mouth ;  but  the  upper  were  placed  in  a  reverse  position, 
that  is,  with  the  enamelled  fticet  of  the  crown  external;  and  the 
teeth  in  the  upper  and  lower  jaws  were  arranged  subaltemate  or  in- 
termediate in  relation  to  each  other,  as  is  the  case  in  the  ruminants. 
But  a  still  more  remarkable  character  presented  by  this  specimen 
is  the  peculiar  construction  of  the  anterior  part  of  the  lower  jaw, 
which  forms  the  symphysis.    This  process,  instead  of  being  con- 
tinued round  the  front  of  the  mouth  and  beset  with  teeth,  as  in  all 
other  saurians,  is  edentulous,  and  extends  into  a  procumbent  scoop- 
like expansion,  very  analogous  to  the  symphysial  portion  of  the 
lower  jaw  in  the  Sloths,  and  especially  to  that  of  the  colossal  extinct 
£dentata — the  Mylodons.    Along  the  external  surface  of  this  dentary 
bone  there  is  a  row  of  very  large  vascular  foramina ;  and  the  sym- 
physis also  is  perforated  with  numerous  openings  for  the  passage  of 
hlood-vessels  and  nerves  sent  off  from  the  great  dental  canaL     The 
unusual  number  and  magnitude  of  these  foramina  indicate  a  great 
development  of  the  integuments  and  soft  parts  with  which  the  bone 
was  inevsted,  and  also  the  large  size  of  the  under  lip. 

The  upper  jaw,  of  which  a  considerable  portion  discovered  by  the 
author  is  in  the  British  Museum,  confirms  the  inferences  deduced 
from  the  teeth  and  dentary  bone  of  the  lower  maxilla. 

The  author,  with  the  able  assistance  of  Dr.  A.O.  Melville,  instituted 
a  comparison  between  all  the  teeth  of  the  Iguanodon  to  which  he  could 
obtain  access,  and  those  of  recent  saurians ;  and  the  result  of  the 
investigation  is  detailed.  The  new  light  shed  on  the  structure  and 
functions  of  the  dental  organs,  confirms,  in  every  essential  particular, 
the  inferences  deduced  by  the  author  from  the  detached  teeth  alone, 
in  his  memoir  of  1825 ;  and  it  also  reveals  an  extraordinary 
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tioD  from  all  known  tjjpm  of  reptilitn  organiation,  and  which  could 
not  httfo  been  predicated;  namely,  that  thie  coloaaal  rejitile,  which 
equalled  in  bnlk  the  gigantic  Edentata  of  Soath  America,  and  lilce 
them  waa  deatined  to  obtein  support  from  comminuted  Tegetable  euh- 
stancecwaa  alao  furnished  widi  a  large  prehenaile  tongue  and  fleahy 
fipa,  to  serve  aa  instruments  for  seising  and  cropping  the  foliage  and 
brandiea  of  treea ;  while  the  arrangement  of  the  teeth  as  in  the  ru« 
nunants,  and  their  internal  structure,  which  resembles  that  of  the 
molars  of  the  Sloth  tribe  in  the  vascularity  of  the  dentine,  indicate 
adaptatiooa  for  the  same  purpose* 

Among  tiie  phyrtological  phraomena  revealed  by  Psl»onto- 
logy,  there  is  not  a  more  remaricaUe  one  than  this  modification 
of  the  type  of  oiganization  peculiar  to  the  class  of  reptiles,  to  meet 
the  conditions  required  by  the  economy  of  a  lizard  placed  under 
ainular  physical  relations,  and  destined  to  effect  the  same  general 
pnpose  in  the  scheme  of  nature,  as  the  colossal  Edentata  of  former 
agea,  and  the  large  hertnvorous  mammalia  of  our  own  times. 

F^rom  the  frets  detailed,  the  author  is  led  to  consider  the  specimen 
described  in  his  memoir  of  1841,  as  being  probably  the  lower  jaw  of  a 
young  Iguanodon  (but  the  true  nature  of  which,  from  the  absence  of 
the  crowns  of  the  teeth,  was  doubtful)  belonging  to  the  same  frmily, 
but  referable  to  a  distinct  genus  or  subgenus ;  and  he  proposes  the 
name  of  Regnotaunu  Nortkampioni  for  that  remarkable  fossil  saurian. 
The  communication  was  illustrated  by  several  drawings  of  the  speci- 
mens described. 

*'  An  Account  of  some  Observations  made  on  the  Depth  of  Kain 
which  frlls  in  the  same  Localities  at  different  altitudes  in  the  hilly 
districts  of  Lancashire,  Cheshire  and  Derbyshire."  By  S.  C.  Homer- 
sham,  C.E.    Ckmimunicated  by  George  Newport,  Esq.,  F.R.S.  &c. 

The  author  states,  that  having  been  present  at  a  meeting  of  the 
Royal  Society  when  a  paper  was  read  on  the  Meteorology  of  the 
Lake  districts  of  Westmoreland  and  Cumberland,  by  J.  Miller,  Esq. 
of  Kendal,  in  which  it  was  stated  that  the  quantity  of  rain  falling  in 
mountainous  districts  appears  to  increase  from  the  valley  upwards,  to 
the  altitude  of  about  2000  feet,  and  then  rapidly  to  decrease,  he 
wishes  to  lay  before  the  Royal  Society  the  results  of  his  own  obser- 
vations, which  lead  him  to  a  different  conclusion.  After  stating  that 
he  had  been  at  some  trouble  to  analyse  Mr.  Millers  observations 
which  have  been  communicated  to  him  by  that  gentleman,  he  is  of 
opinion  that  they  do  not  warrant  the  conclusion  deduced  from  them, 
and  are  also  at  variance  with  the  recorded  observations  of  Daines 
Barrington,  Dr.Dalton,  Professor  Daniell  and  others,  as  well  as  those 
of  Capt.  Lefiroy  and  Col.  Sabine. 

The  author  then  shows  from  observations  very  carefully  made  in 
Lancashire,  Cheshire  and  Derbyshire,  from  January  1846  to  March 
1848,  that  more  rain  falls  at  the  bottom  than  at  the  tops  of  hills  of 
a  less  elevation  than  2000  feet  in  the  same  locality,  and  that  the 
quantity  diminishes  in  a  ratio  almost  precisely  corresponding  to  the 
hd|^t.    The  details  are  given,  in  tablea  of  monthly  observations, 
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made  near  Whaley  and  Congleton  in  Cheshire,  and  Chapel-en-le- 
fnih  in  Oerbvsliire,  and  abo  of  other  observations  made  for  the  Cor- 
poration  of  Liverpool  at  Rivington  and  in  the  valley  of  Roddlesworth 
near  Preston  in  Lancashire,  which  have  been  communicated  to  him. 
The  whole  of  these  observations,  carefully  analysed  and  compared, 
have  led  the  author  to  a  conclusion  opposite  to  that  arrived  at  by 
Mr.  Miller. 

The  author  then  proceeds  to  show  that  the  details  of  Mr.  Miller's 
own  observations  are  in  accordance  with  his,  and  that  they  fully  bear 
out  his  views,  and  not  those  of  that  gentleman.  Some  apparent  dis- 
crepancies in  the  results  are  pointed  out  and  their  cause  explained 
by  reference  to  peculiarities  in  the  localities  in  which  the  observa- 
tions were  made,  as  shown  by  reference  to  a  map  accompanying  this 
paper,  and  to  the  details  given  by  Mr.  Miller ;  so  that  the  observa- 
tions of  this  gentleman,  when  examined  with  reference  to  locality, 
fully  confirm  those  of  the  author  and  of  the  authorities  he  has  quoted, 
and  establish  the  proposition,  that  as  a  general  law,  the  quantity  of 
rain  deposited  in  the  valleys  and  at  the  bottoms  of  hills  is  greater  than 
in  more  elevated  situations  in  the  same  locality. 

"  Microscopical  examination  of  tlie  contents  of  the  Hepatic  Ducts.*' 
By  Thomas  Wharton  Jones,  Esq.,  F.R.S. 

On  a  microscopical  examination  of  the  matter  contained  in  the 
larger  hepatic  ducts,  the  author  has  observed  what  he  considers  the 
debris  uf  broken-up  hepatic  cells,  in  the  form  of  free  nuclei,  agranu- 
lo\ii?  substance,  oil-glubules  and  fragments  of  cell- walls;  while  in 
the  matter  contained  in  the  smaller  branches  of  the  duct,  entire  cells 
(»f  hepatic  parenchyma  may,  in  addition,  be  seen.  These  facts  the 
author  adduces  as  proofs  that  the  cells  of  hepatic  parenchyma  are 
analogous  to  the  endogenous  cells,  or  true  secretory  corpuscles  of 
the  pancreas  and  other  glands ;  and  he  infers  that  as  the  endogenous 
cells  of  other  glands  are  constantly  being  reproduced,  successively 
cast  off,  received  into  the  radicles  of  the  ducts  (into  which  the  con- 
taining vesicles  or  tubules  of  the  former  open),  broken  up  and  re- 
solved into  the  secreted  matter,  so  the  cells  of  hepatic  parenchyma 
are  received  into  the  radicles  of  the  hepatic  duct  as  they  are  succes- 
sively cast  off,  and  are  there  broken  up  and  resolved  into  bile.  This 
conclusion,  namely,  that  the  hepatic  cells  are  analogous  to  the  en- 
dogenous cells  of  other  glands,  as  was  first  suggested  by  Professor 
Henle  of  Heidelberg,  and  not  to  glandular  vesicles  as  has  been  as- 
sumed by  some,  the  author  considers  as  throwing  light  on  the 
anatomical  relation  of  the  hepatic  cells  to  the  radicles  of  the  hepatic 
ducts. 

"  Researches  on  the  Function  of  the  Intercostal  Muscles,  and  on 
the  Respiratory  Movements,  with  some  remarks  upon  Muscular 
Power  in  Man."  By  Dr.  John  Hutchinson.  Communicated  by  Sir 
Benjamin  C.  Brodie,  Bart.,  F.R.S. 

This  paper  is  an  abridgement  of  a  former  one,  bearing  the  same 
title,  by  the  same  author,  which  was  read  to  the  Society  on  the  17th 
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of  June,  1847,  and  of  which  a  full  ahstract  is  contained  in  the  fourth 
volume  of  the  'Proceedings/  p.  691.  llie  long  historical  memoir, 
aad  quotations  from  former  authors, -have  now  been  omitted. 

"  Attempt  to  apply  instrumental  measurement  to  the  Zodiacal 
Light."     By  Prof.  C.  Piazzi  Smyth. 

After  describing  the  manner  in  which  the  zodiacal  light  was  first 
strongly  represented  to  him  in  South  Africa  in  1843,  and  which 
seemed  to  imply  that  some  of  the  received  opinions  with  regard  to 
it  were  erroneous,  the  author  describes  an  equatorial  instrument 
which  he  contrived  for  the  purpose  of  measuring  the  right  ascension 
and  declination  of  the  apex  of  the  light ;  some  instrumental  method 
of  determining  these  data,  and  thence  the  principal  phenomena  of 
the  appearances,  being  evidently  desirable  on  account  of  the  immense 
extent  to  which  the  judgement  may  be  biassed  by  prejudice  or  casual 
circumstances,  when  the  mere  senses  are  trusted  to  for  determining 
the  extent,  situation  and  character  of  so  faint  and  vague  a  body. 

The  most  favourable  astronomical,  atmospheric  and  personal  con- 
ditions requisite  to  obtain  undeniable  observations  of  the  zodiacal 
light  are  pointed  out ;  and  aided  partly  by  strict  attention  to  these, 
and  partly  by  the  clear  atmosphere  of  the  high  mountains  on  which 
he  was  then  residing,  the  author  found  the  phenomenon  to  be  of  a 
far  more  stable  and  determinate  character  than  has  generally  been 
represented ;  and  his  observations,  made  by  the  above  instrument  in 
the  years  1844-45,  of  which  a  list  is  given,  seem  to  be  affected  with 
a  probable  error  not  greater  than  2^. 

Since  his  return  from  the  Cape,  the  author's  geographical  position 
has  wholly  prevented  him  from  continuing  his  observations :  he  there- 
fore now  publishes  his  experiences  to  induce  others  in  more  favour- 
able situations  to  follow  up  the  subject ;  which  by  comparing  his 
results  with  those  of  other  observers  in  the  northern  hemisphere, 
he  shows  has  many  of  its  principal  features  in  a  state  of  ambiguity, 
that  ought  not  in  the  present  day  to  he  allowed  to  exist  any  longer ; 
and  further,  to  enable  others  to  take  up  the  subject  as  nearly  as  pos- 
sible as  he  left  it  off,  the  author  adds  to  his  paper  a  series  of  views 
of  the  different  appearances  of  the  zodiacal  light  at  various  seasons 
of  the  year,  and  explains  the  peculiar  projections  employed  to  give  a 
true  as  well  as  a  pictorial  representation  of  the  sky. 

The  ordinary  Meetings  of  the  Society  were  then  adjourned  to 
Thursday,  November  16. 


June  9,  1848. 

The  General  Meeting  for  the  election  of  Fellows  was  held  this  day, 
The  MARQUIS  OF  NORTHAMPrON.  President,  in  the  Chair. 
The  President  addressed  the  Society  as  follows : — 
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Gbntlbmbn, 

I  have  generally  commenced  my  annual  addrenes  to  you,  by  re- 
turning my  thanks  tu  my  colleagues  in  the  Council  for  the  assistance 
that  I  have  received  from  them  in  performing  my  presidential  duties. 
On  the  present  occasion  I  must  extend  my  acknowledgement,  and 
express,  in  the  warmest  manner  that  I  am  able,  my  grateful  sense 
of  the  unvarying  kindness  that  I  have  experienced  at  the  hands  of 
the  Society  at  large. 

Holding  our  General  Meeting,  as  we  now  do  for  the  first  time  in 
June,  six  months  only  having  elapsed  since  the  election  of  the  last 
Council,  there  are  many  topics  of  former  addresses  which  will  form 
no  part  of  that  which  I  now  deliver.  The  time  for  the  award  of 
our  Medals  has  not  yet  arrived.  It  would  also  be  premature  to  give 
an  obituary,  before  the  official  announcement,  of  the  names  of  thone 
Fellows  whom  we  have  lost,  which  announcement  will  take  place  as 
usual  on  St.  Andrew's  day.  I  presume,  however,  that  henceforth 
the  obituary  will  be  read  in  June,  with  reference  to  the  deaths  de- 
clared in  the  preceding  November.  This  will  in  some  respects  be 
more  convenient,  and  will  give  additional  time  for  its  due  prepara- 
tion. 

I  regret  extremely,  that  I  have  it  not  in  my  power  to  announce  to 
you  that  any  intelligence  has  arrived  respecting  the  Northern  Ex* 
pedition  of  Sir  John  Franklin.  It  is  hardly  necessary  for  me  to 
mention,  that  both  by  land  and  sea  the  Goveniment  has  taken  steps 
to  obtain  intelligence  of,  and  also  to  give  assistance  to  our  gallant  ex- 
plorers. I  am  sure  you  will  all  join  me  in  the  fervent  wish  that 
Heaven  may  prosper  these  endeavours. 

I  have  to  inform  you,  that  the  Council  of  the  University  of  London 
have  been  so  kind  as  to  grant  us  the  temporary  loan,  if  we  should 
have  occasion  to  wish  for  it,  of  three  rooms  adjoining  to  ours  and  to 
those  of  the  Society  of  Antiquaries.  This  concession  may  be  very 
convenient  to  the  Royal  Society.  One  of  these  rooms  is  lent  to  the 
Society  of  Antiquaries,  for  their  use,  on  Thursday  evenings :  I  need 
hardly  say,  therefore,  that  at  those  times,  we  could  not  make  use  of 
them,  and  that  it  would  have  been  the  farthest  thing  from  the  wish  of 
us  all  to  interfere  with  the  accommodation  of  a  Society,  with  which 
we  have  always  been,  and  I  trust  always  shall  be,  on  the  most 
friendly  terms  :  indeed,  so  many  of  our  Fellows  form  also  a  portion 
of  the  Society  of  Antiquaries,  that  there  must  always  be  a  mutual 
bond  between  us.  On  your  part  then,  Gentlemen,  I  beg  to  express 
our  tiianks  to  the  Chancellor  and  Council  of  the  University  of 
London. 

Today,  Gentlemen,  come  into  operation  for  the  first  time  our  new 
regulations  on  the  subject  of  election.  1  have  never  concealed  my 
own  doubts  on  the  main  feature  of  these  regulations.  I  believe  that 
many  Fellows  of  the  Society  participate  in  these  doubts,  but  it 
would  be  to  me  a  matter  of  the  deepest  regret  if  they  do  not  receive 
a  fair  trial.  Still  more  should  I  deplore  the  result,  if  the  supposed 
errors  of  these  regulations  were  to  be  visited  on  the  unofiendiug 
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Candidmtot.  lo  faying  this  I  hope  il  will  be  understood  thai  I  do  not 
wish  in  the  least  to  interfere  with  the  free  exercise  of  the  rights 
of  the  Fellows.  The  Council  would  have  no  right  to  compUuUy  be- 
cause ererj  Candidate  selected  by  them  was  not  elected,  and  still 
less  because  some  were  to  be  elected  whom  they  had  not  named ; 
for  I  need  scarcely  repeat,  that  the  Fellows  may  elect  all  the  Can- 
didates before  them,  or  none  of  them.  The  latter  altematire  would 
however  convey  an  expresnon  of  opinion  against  both  the  claims  of 
the  Candidates  and  tne  justice  of  the  Council's  selection  neither 
complimentary  nor  just.  I  therefore  really  think  that  the  Council 
would  be  haroly  trc^itedy  if  at  least  the  greater  part  of  the  selected 
Candidates  were  not  elected. 

It  is  rather  a  singular  circumstance,  that,  since  our  selection  was 
made,  one  of  the  gentlemen  whom  we  had  chosen,  Mr.  Syme, 
should  have  withdrawn  his  name.  The  stringency  of  our  rules  has 
afforded  the  Council  no  means  of  supplying  his  place.  The  possi- 
bility of  occurrence  of  such  a  case  had  not  arisen  in  the  minds  of  the 
former  Council,  when  the  new  rules  were  framed,  but  it  may  perhaps 
be  considered  next  year  whether  it  ought  to  be  provided  against,  or 
whether  it  is  likely  to  occur  so  seldom  as  not  to  require  any  special 
provision. 

Many  of  you  are  probably  cognizant  of  the  Winteringham  be- 
quest, by  which  an  annual  sum  of  money  was  left  to  be  invested  in 
the  purchase  of  a  silver  cup  as  a  prize  for  a  scientific  essay.    To  the 

5ood  intention  of  the  testator  I  am  bound  to  express  our  obligation. 
*he  conditions  of  the  bequest  are  however  so  complicated  and 
troublesome,  that  it  appears  hardly  possible  to  comply  with  them ; 
and  it  is  besides  extremely  problematical  whether  the  prize  would 
really  obtain  essays  worthy  of  it.  In  that  case  it  is  obvious  that  no 
benefit  would  be  conferred  on  science,  while  the  Rovai  Society 
would  find  itself  placed  in  what  has  been  called  a  false  position. 
I  have  therefore  thought  it  best,  in  agreement  with  the  opinion  of 
your  Council,  and  of  other  Fellows  whom  I  have  also  consulted,  to 
do  nothing  in  the  matter  in  this  the  last  year  of  my  presiding  over 
you,  leaving  the  question  to  be  fully  and  maturely  decided  by  my  suc- 
cessor and  the  Council,  with  whom  he  will  have  to  deliberate. 

With  politics,  in  their  ordinary  sense,  we  as  a  Scientific  So- 
cietv  have  nothing  to  do,  except  as  far  as  public  events  may 
tend  to  favour  or  discourage  those  studies,  for  the  promotion  of 
which  the  Royal  Society  was  established.  1  cannot  but  fear,  Gen- 
tlemen, that  the  promotion  of  scientific  progress  will  be  retarded 
by  the  disorder  that  at  present  exists  on  the  Continent,  and 
by  the  degree  in  which  men's  minds  are  engaged  in  state  affairs. 
It  is  creditable,  I  think,  to  foreign  governments  under  such  cir- 
cumstances, that  the  combined  prosecution  of  magnetical  inquiries 
is  still  continued.  This  combined  inquiry  is  however  soon  coming 
to  an  end,  but  I  hope  that  the  ingenious  self-registering  instrument 
invented  by  our  colleague  Mr.  Brooke,  and  now  most  successfully 
employed  in  the  Royal  Observatory  at  Greenwich,  may  find  its  wsy 
into  other  national  establishments,  and  by  that  means  enable  other 
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countries  to  continue  inquiries  without  any  serious  expense*  It 
must  be  within  your  cognizance,  Gentlemen,  that  many  schemes  for 
alterations  in  our  Society  have  been  of  late  suggested,  or,  to  speak 
more  correctly,  have  been  hinted  at,  for  nothing  distinct  or  definite 
has  been  proposed,  as  far  as  I  know.  Those  who  advocate  such 
plans  should  always  remember  that  the  Royal  Society  is  not  placed, 
like  the  Institute  in  France,  under  the  protection  of  the  government, 
nor  supported  at  the  public  expense.  Whether  that  be  a  gain  or 
not  is  not  a  question  for  our  consideration,  but  for  my  own  part  I 
should  be  sorry  to  exchange  our  independence  for  any  other  advan- 
tage. As  however  we  have  to  support  ourselves,  any  such  extreme 
restriction  of  our  numbers  as  should  make  us  a  very  select  body 
would  deprive  us  of  the  power  of  publishing  those  Transactions, 
which  constitute  the  main  part  of  our  scientific  usefulness.  Our 
body  consists  not  only  of  men  of  science,  but  also  to  a  certain  extent 
of  literary  meui  eminent  artists  and  gentlemen  of  rank  and  station* 
I  believe  that  this  widening  of  the  basis  of  our  Society  is  moat  use- 
ful to  it,  and  besides  serves  the  important  purpose  of  enlisting  in  the 
cause  of  science  those  who  may  patronize  and  defend,  though  they 
do  not  follow  her. 

There  are  some  persons  who  seem  to  think  that  it  would  be  ad- 
visable for  us,  not  only  to  be  a  common  link  and  bond  for  the  other 
Societies  of  London,  but  also  actually  to  unite  with  them,  and  thus 
to  form  one  monster  Society.  This  is  certainly  an  imposing  scheme, 
but  I  very  much  doubt  its  practicability,  and  still  more  its  advantage 
to  the  cause  of  science  itself.  I  doubt  whether  any  one  Society 
could  follow  out  all  the  ramifications  of  individual  branches  of 
knowledge  as  they  are  now  followed  out  by  the  Linnseau,  Astrono* 
mical  and  Geological  Societies.  It  may  however  be  worth  consider- 
ing whether  wc  might  not  lend  our  rooms  for  the  service  of  some  of 
those  Societies  that  have  not  convenient  places  of  meeting.  This 
we  have  already  done,  in  some  instances,  to  the  Commission  on 
Weights  and  Measures.  Of  course,  however,  nothing  of  this  kind 
should  be  done  without  mature  consideration. 

There  cannot  be  a  doubt,  Gentlemen,  that  the  establishment  of 
separate  Societies  must  have  deprived  the  Philosophical  Transac- 
tions of  many  papers  of  great  interest ;  and  this  has  probably  led  to 
the  notion  that  our  Society  is  less  fiourishing  than  it  was.  As,  how- 
ever, I  believe  that  the  whole  number  of  scientific  papers  published 
in  England  is  increased,  and  as  the  object  of  the  Royal  Society  is, 
not  our  own  glory,  but  the  improvement  of  natural  knowledge,  and 
the  scientific  honour  of  the  country,  we  ought  not  to  regret  that 
valuable  communications  adorn  other  Transactions  than  our  own* 
We  ought  also  the  less  to  regret  this  circumstance,  as  most  of  the 
principal  supporters  of  other  Societies  are  members  of  our  body  also. 
At  the  same  time  we  may  sometimes  feel  sorry  that  particular  com- 
munications are  not  made  to  us,  and  we  may  perhaps  think  that  some 
of  our  Fellows  are  not  quite  so  mindful  of  us  as  they  should  be. 

After  filling  the  honourable  oflUce  of  your  President  for  ten  years,  I 
think  it  is  now  right  to  surrender  it  to  some  one  who  has  higher 
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qualificatioiis  for  il  than  I  can  pretend  to  poBsess.  I  have  long 
entertained  the  opinion  that  it  was  not  desirable  that  an  individual 
should  hold  it  for  life,  as  has  been  the  case  with  some  of  my  prede- 
cessors, though  I  do  not  quite  agree  with  those  who  think  that  its 
tenure  should  be  limited  to  a  very  short  period.  You  are  probably 
aware  that  it  is  the  intention  of  your  Council  to  recommend  as  my 
successor  a  nobleman  who  has  displayed  for  a  long  series  of  years  the 
greatest  zeal  for  the  progress  of  Astronomy.  You  must  all  be  awarCf 
Gentlemen,  of  the  wonderful  telescope  made  by  Lord  Rosse,  the  great 
ingenuity  displayed  in  its  construction,  and  the  labour  and  expense 
that  it  must  have  cost  its  constructor.  These  are  strong  claims  on 
the  Royal  Society,  and  strong  guarantees  for  his  future  seal  in  your 
service,  and  in  that  of  science  in  general.  I  do  not  hesitate  to  add, 
and  the  more  so  as  some  seem  inclined  to  demur  to  my  opinion,  that 
it  is  clear  to  my  own  mind  that  his  rank  and  station  are  additional 
reasons  in  hb  favour.  I  am  not,  indeed,  one  of  those  who  hold  that 
any  rank  or  position,  however  exalted,  can  confer  honour  on  science  s 
on  the  contrary,  I  shall  always  maintain  that  science  confers  honour 
on  them :  it  is,  however,  not  less  clear  that  the  possession  of  wealthy 
of  rank,  and  of  station,  gives  to  their  possessors  the  power  of  aiding 
science  in  various  ways ;  and  this  is  the  real  point  to  be  considered. 
On  the  question,  however,  of  my  successor,  which  is  one  for  your 
decision,  I  feel  that  it  would  be  indelicate  and  improper  for  me  to 
say  more. 

In  retiring  from  the  office  of  your  President,  whatever  may  have 
been  my  other  deficiencies,  I  trust  no  one  can  justly  reproach  me 
with  want  of  zeal  for  your  interests  and  your  honour.  To  my  col- 
leagues in  the  diflTerent  Councils,  who  have  been  elected  by  the  gene- 
ral body,  I  must  attribute  whatever  prosperity  may  have  attended  the 
Society  during  the  last  ten  years.  In  looking  back  to  that  period,  there 
are  three  circumstances  that  give  me  unmixed  pleasure.  The  first 
of  these  is  the  very  important  series  of  papers  on  Electro-Magnetism, 
for  which  we  are  indebted  to  a  philosopher,  of  whose  presence  among 
us  we  have  especial  reason  to  be  proud :  I  need  hardly  name  to  you 
Professor  Faraday.  The  second  point  to  which  I  refer  is  the  prompt 
attention  tliat  was  paid  by  the  British  Government  to  the  joint  re- 
commendation of  the  Royal  Society  and  the  British  Association  to 
send  an  expedition  for  scientific  purposes  to  the  southern  regions 
of  the  globe.  The  glory  which  has  attended  the  successful  exer- 
tions of  Sir  James  Ross  and  his  brave  comrades  is  reflected  not  only 
on  his  country,  but  also  on  the  Societies  that  recommended,  and  the 
Government  that  sent  out  the  expedition. 

The  third  subject  that  claims  my  attention,  and  to  which  I  have 
already  alluded,  is  the  great  conjoint  inquiry  on  Terrestrial  Mag- 
netism, still  going  on,  and  owing  its  origin  to  the  united  recommen- 
dations of  the  British  Association  and  the  Royal  Society. 

It  is  true  that  this  object  had  been  brought  before  the  notice  of 
the  Royal  Society  some  years  before  by  one  of  the  most  illustrious 
of  modem  travellers  and  philosophers,  the  author  of  *  Cosmos,'  M« 
Humboldt ;  but  the  immediate  origin  of  the  undertaking  was  the 


766 

recommendations  of  the  two  Englisb  societies,  acting  on  fordgn  Go- 
vernments through  oar  own.  To  the  Foreign  Secretary  of  the  Royal 
Society,  in  conjunction  with  Dr.  Lloyd  of  Dublin,  was  confided  the 
important  task  of  drawing  up  the  regulations  under  which  the  in- 
quiries  of  associated  nathnSf  instead  of  associated  individuabf  were 
to  be  carried  on. 

In  the  case,  too,  of  the  South  Polar  Expedition,  the  Royal  Society 
was  applied  to  by  the  Government  for  scientific  recommendations ; 
and  your  Council,  in  conjunction  with  your  difierent  scientific  Com- 
mittees, drew  up  a  Report  of  the  highest  value,  not  only  to  the  par- 
ticular voyage  for  which  it  was  specially  prepared,  but  also  for  all 
other  similar  undertakings,  and  even  for  every  scientific  traveller  ill 
little-known  regions  of  the  globe. 

It  would  be  invidious.  Gentlemen,  to  allude  to  individual  papers 
that  have  been  published  in  your  Transactions  during  the  term  of 
my  Presidency.  I  should  not,  indeed,  be  capableof  doing  justice  to 
all,  even  if  time  permitted,  which  it  certainly  does  not  I  may  per- 
haps, however,  allude  to  one  philosophical  invention  described  in 
them,  as  being  most  important  to  the  great  inquiry  on  Terrestrial 
Magnetism — I  mean  Mr.  Brooke's  Photographic  Self-Regutering  In- 
strument, which  I  have  already  mentioned.  On  the  same  head,  I 
may  take  the  opportunity  to  return  the  thanks  of  the  Society  to 
Colonel  Sabine  for  the  labour  he  has  bestowed  on  the  Magnetical 
Observations  made  at  Toronto  and  elsewhere. 

You  will  all  rejoice,  Gentlemen,  I  am  sure,  to  see  the  seal  that  is 
shown  without  as  well  as  within  the  Royal  Society  in  the  cause  of 
science ;  to  see  the  continued  prosperity  of  the  British  Association ; 
to  see  our  new  as  well  as  our  old  Societies  flourishing ;  to  hear  of 
fresh  discoveries  in  Astronomy ;  to  see  the  great  collections  of  Na- 
tural History  in  the  British  Museum  and  the  College  of  Surgeons 
augmented  every  year;  to  find  our  knowledge  of  the  wonderful 
animals  now  extinct, — of  the  Dinomu^  Iguanodon^  and  other  mon- 
sters of  antiquity, — increased  by  the  labours  of  an  Owen,  a  Mantell, 
and  others ;  to  see  a  magnificent  pile  rising  to  contain  specimens  of 
the  economic  geology  of  Great  Britain  and  Ireland,  and  of  the 
finished  products  of  Art  that  owe  their  existence  to  it. 

These,  Gentlemen,  are  all  reasons  why  we  should  rejoice,  and 
also  to  see  the  increased  degree  in  which  the  importance  of  science 
is  acknowledged  for  ship-building,  for  agriculture,  and  for  the  pre- 
servation of  human  life  and  health  in  our  great  cities,  in  the  great 
hives  of  human  industry.  But  they  are  not  only  reasons  for  rejoi- 
cing, they  are  reasons  why  we  should  return  our  hearty  thanks  to 
Almighty  Providence  for  thus  blessing  our  land.  Lastly,  we  should 
remember  that  where  so  much  has  been  given  much  will  be  re- 
quired, and  that  it  is  our  duty  to  extend  these  blessings  as  far  as  we 
can  for  the  happiness  and  comfort  of  our  fellow-men. 

On  the  motion  of  Sir  R.  H.  Inglis,  Bart.,  the  thanks  of  the  So- 
ciety were  voted  to  his  Lordship  for  his  Address,  with  a  request  that 
he  would  allow  it  to  be  printed. 
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llie  Preudent  haTing  directed  the  teaior  Secretary  to  read  tlie 
Statutes  for  the  election  of  Fellows,  Sir  Charles  Lemon,  Bart.,  and 
Mr«  Wheatstone,  were,  with  the  consent  of  the  meeting,  appointed 
Scrutators.  Mr.  A.  J.  Stephens  then  moved  that  the  meeting  do 
uow  adjourn.  The  motion  was  seconded  by  Dr.  John  Lee,  but  on 
being  put  to  the  question  was  declared  to  be  lost. 

The  election  was  then  proceeded  with,  when  the  votes  of  the  Fel- 
lows present  having  been  collected,  the  following  gentlemen  were 
dedazed  to  have  been  duly  elected : — 


George  Bishop,  Esq. 
Rev.  James  Challis. 
Henry  Clerk,  Capt.  II.E. 
William  Fergusson,  Esq. 
Robert  Were  Fox,  Esq. 
Henry  James,  Capt.  R.E. 
Robert  Gk>rdon  Latham,  M.D. 


John  Henry  Lefroy,  Capt.  R.A. 

James  Ormiston  M 'William,  M  D. 

lliomas  Oldham,  Esq. 

Lyon  Flayfair,  Ph.D. 

Robert  Porrett,  Esq. 

John  Stenhouse,  Ph.D. 

Allen  Thomson,  M.D. 


The  thanks  of  the  Society  were  voted  to  the  Scrutators,  and  the 
meeting  adjourned. 


November  16,  1848. 

The  MARQUIS  OF  NORTHAMPTON,  President,  in  the  Chair. 

The  time  of  the  Meeting  was  occupied  in  reading  the  Minutes  of 
the  last  Ordinary  Meeting  and  of  the  General  Meeting. 


November  23,  1848. 
GEORGE  RENNIE,  Esq.,  Treasurer,  in  the  Chair. 

"  On  the  Chemical  Nature  of  Wax."— Part  IIL  '*  On  Myricine." 
By  B.  C.  Brodie,  Esq.  Communicated  by  Sir  B.  C.  Brodie,  Bart., 
F.R.S. 

This  paper  is  the  last  of  three  papers  on  the  chemical  nature  of 
wax,  and  contains  the  investigation  of  that  portion  of  bees- wax 
which  is  soluble  only  with  dif&culty  in  boiling  alcohol.  This  body 
could  never  be  rightly  investigated  before  the  discovery  of  the  true 
nature  of  the  other  constituent  of  the  wax,  namely,  the  cerotic  acid, 
for  the  absence  of  which  no  test  was  known,  and  the  products  of  the 
decomposition  of  which  would  materially  interfere  with  any  experi- 
ments on  the  nature  of  the  myrieine.  When  the  cerotic  acid  has  been 
absolutely  removed  by  repeated  boiling  of  the  wax  with  alcohol,  a  sub- 
stance remains,  which  is  saponifiable,  but  with  difficulty.  From  the 
products  of  saponification  the  author  isolated  palmitic  acid,  C^  H^  O4, 
and  a  new  wax- alcohol,  analogous  to,  but  yet  different  from  cerotine, 
described  in  a  former  paper.    This  alcohol,  melissine,  has  the  formula 
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C«0  Hqs  O4.  By  oxidation  of  this  substance  by  means  of  iinie  and 
potash,  the  acid  Cm  H«  O  ,  melissic  acid,  was  obtained ;  and  by  the 
action  of  chlorine,  a  body  analogous  to  chloral,  a  substance,  that  is, 
of  the  aldehyde  series,  but  with  a  substitution  of  between  fourteen 
and  fifteen  equivalents  of  chlorine  for  hydrogen.  In  its  conversion 
into  this  substance  the  alcohol  loses  two  equivalents  of  hydrogen, 
without  substitution.  The  author  also  investigated  the  products  of 
the  distillation  of  m3Ticine.  From  these  he  procured  likewise  pal- 
mitic acid  and  :i  solid  hydrocarbon,  which,  rectified  over  potajssium. 
had  a  melting-point  of  G2°,  and  contained,  as  shown  by  analysis, 
carbon  and  hydrogen  in  equal  equivalents.  The  analogy  of  the  mode 
of  formation  of  this  substance  to  cerotine  horn  Chinese  wax  shows 
that  it  is  the  hydrocarbon,  melene,  C^  Hm*  By  repeated  crystalliza- 
tion from  ether  a  substance  was  obtained  from  the  impure  myricine, 
of  a  crystalline  character,  melting  at  72° ;  the  analysis  of  which 
agrees  with  the  formula  C«  Hgs  O4,  which  explains  the  reactions  of 
the  substance. 

The  general  conclusion  from  this  investigation  is,  that  waxes  are  a 
doss  of  bodies  which,  chemically  speaking,  stand  in  the  same  rela- 
tion to  fat  as  fatty  bodies  do  to  the  alcohol  and  acetic  acid  of  vinous 
fermentation ;  all  which  bodies  are  members  of  one  chemical  series, 
I>osse&s  an  analogous  chemical  character,  and  are  susceptible  of 
analogous  transformations. 

Robert  Gordon  Latham,  M.D.,  was  admitted  into  the  Society. 

*'  An  account  of  Astronomical  Observations  pro]K>sed  to  be  made 
in  South  America."  By  S.  M.  Gilliss,  in  an  extract  of  a  letter  to 
Lieut. -Col.  Sabine,  R.A.,  For.  Sec.  R.S.  Communicated  by  Lieut.- 
Col.  Sabine. 

Dear  Sie,  WasMngton,  October  25, 1848. 

During  the  month  of  April  last  I  sent  to  you,  through  the  Royal 
Society,  a  printed  report  from  one  of  the  naval  committees  in  con- 
gress, recommending  a  grant  of  funds  for  the  purpose  of  sending 
an  astronomical  expedition  to  the  most  available  point  in  South 
America,  to  make  observations  which  should  have  for  their  object 
the  improvement  or  verification  of  the  solar  parallax.  I'he  basis  of 
this  report  was  a  correspondence  between  Dr.  Gerling  of  Marburg, 
other  astronomers,  and  myself,  that  had  been  presented  for  con- 
sideration by  the  Secretary  of  the  Navy,  and,  in  accordance  with  the 
views  of  the  Philosophical  Society  and  of  the  Academy  of  Arts  and 
Sciences,  had  been  laid  before  congress  for  their  decision. 

Conformably  with  the  recommendation  of  the  committee,  an  ap- 
propriation was  made,  and  the  Honourable  Secretary  of  the  Navy 
directed  to  employ  it  in  making  the  observations  requested  by  the 
two  societies  just  named.  The  command  of  the  party  has  been  as- 
nigned  to  me,  and  a  plan  of  operations  submitted  to  the  societies 
having  received  their  sanction,  has  been  approved  by  the  Secretary. 
This  is  briefly  as  follows : — 

To  embark  the  instruments  and  their  assistants  by  the  1st  of  June 
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next  for  Valparaiso,  for  which  place  I  shall  leave  New  York  per  steamer, 
vid  Chagres  and  Panama,  at  the  same  time.  As  the  voyage  by  this 
route  may  be  readily  made  in  thirty-five  days,  I  shall  be  able  to  se- 
lect a  suitable  station  and  make  all  necessary  arrangements  prior  to 
the  arrival  of  the  instruments ;  but  it  is  very  probable  that  ^mtiago 
or  Talca  will  be  chosen  for  our  operations,  and  from  the  solicitude 
expressed  by  the  resident  Chilian  Charged' Affaires,  the  preponderance 
is  on  the  side  of  Santiago.  Moreover,  it  is  thought  that  if  Santiago 
is  chosen  and  we  remain  nearly  four  years,  as  contemplated,  the  Chi- 
lian government  will  be  induced  to  establish  a  permanent  observatory 
there. 

The  observations  I  propose  to  make  are, — Mars  on  the  meridian 
and  extra-meridian,  during  the  oppositions  of  1849  and  1852;  and 
Venus  under  analogous  conditions  at  the  inferior  conjunctions  and 
stationary  terms  of  1850  and  1852.  These  observations  will  be  dif- 
ferential, and  (as  the  gnnt  of  congress  implies)  are  the  paramount 
objects  of  the  expedition ;  but  as  they  will  occupy  only  a  portion  of 
our  time,  the  following  series  have  also  been  decided  on : — 

1st.  With  a  view  to  improvement  in  the  constant  of  lunar  parallax, 
Burckliardt's  semidiameter,  and  the  local  longitude,  the  moon  and 
culminating  stars  on  the  meridian;  both  limbs  at  opposition  and 
near  conjunction. 

2nd.  The  smaller  planets  on  the  meridian. 

3rd.  A  catalogue  of  stars  to  the  8th  magnitude  inclusive,  within 
60^  of  the  south  pole. 

Three  hours  of  every  suitable  night  will  be  given  to  this  work, 
and  the  arrangement  is  such  that  the  whole  6Qr  may  be  examined 
and  three  observations  made  of  each  star  within  the  proposed  term 
of  residence. 

4th.  Lunar  occultations.  Longitudes  resulting  from  culminations 
as  com|>ared  with  occtdtaiions,  have  exhibited  an  extraordinary  dif- 
ference, to  be  accounted  for  perhaps  by  an  error  in  the  assumed 
semidiameter ;  this  series  of  observations  is  considered  necessary. 

5th.  It  has  been  thought  that  useful  information  to  terrestrial  re- 
fractions will  be  obtained  from  observations  in  the  two  hemispheres 
on  circum-zenith  stars  at  each  place  of  observation,  and  six  stars 
have  been  selected  which  are  near  the  zeniths  of  Talca  and  Wash- 
ington to  be  observed  on  the  meridian. 

6th.  Comets  when  discovered  in  the  course  of  other  observations, 
and  at  their  periodic  returns. 

7th.  Magnetical  observations.  The  term-days  of  such  observa- 
tories as  continue  to  keep  them  has  been  set  apart  to  obtain  the  three 
elements  of  the  earth's  magnetic  condition,  and  on  occasional  term- 
days  the  observations  would  be  made  uninterruptedly  during  twenty- 
four  hours  with  the  declinometer. 

8th.  Meteorological  observations  at  three  stated  hours  (9  a.m., 
3  P.M.  and  9  t.m)  of  each  day;  to  embrace  records  of  barometer; 
dry,  wet,  radiating  and  registering  thermometers ;  rain-gauge  ;  wind- 
vane  and  clouds.  Hourly  observation  on  equinoctial  and  solstitial 
term-days. 
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9  th.  Earthquakes,  the  registrations  of  a  seismometer. 

A  meridian  circle  of  3  feet  diameter,  with  a  telescope  of  52  lines 
aperture,  has  been  ordered  from  Pistor  and  Martins ;  the  Smithsonian 
Institution  has  just  authorized  me  to  obtain  an  equatorial  of  6  (French) 
inches  aperture,  with  clock  motion,  which  they  will  lend  pie ;  in  ad- 
dition to  which  I  have  a  48  lines  equatorial  by  Fraunhofer ;  these, 
with  a  clock  and  one  or  two  portable  instruments,  comprise  my  astro- 
nomical equipment.  In  magnetism  I  am  most  especially  desirous  of 
your  advice.  Pray  give  me  cdl  possible  information,  and  recommend 
such  instruments,  times  and  methods  of  observation  as  our  limited 
grant  from  congress  and  the  number  of  assistants  will  enable  me  to 
obtain  and  use  as  designated. 

Such  of  the  meteorological  instruments  as  we  do  not  possess  will 
be  ordered  in  a  few  days ;  but  for  a  proper  seismometer  I  know  not 
where  to  go,  the  only  account  seen  bemg  in  one  of  the  earlier  volumes 
of  the  British  Association.  The  instrument  is  to  be  obtained  at 
the  expense  of  the  Smithsonian  Institution,  and  if  you  will  do  us 
the  favour  to  confer  with  some  of  the  members  of  your  Association 
or  of  the  Royal  Society  who  have  taken  interest  in  the  investigation 
of  earthquakes,  you  will  especially  oblige  Professor  Henry  and  myself, 
'ilie  opportunity  which  my  residence  in  Chili  will  offer  to  make  ac- 
curate notes  of  these  occurrences  may  perhaps  be  productive  of  use- 
ful results.  I  do  not  doubt  that  the  instrument  will  be  ordered  the 
moment  I  hear  from  you. 

Whilst  I  have  asked  your  views  especially  on  magnetism,  I  shall 
be  grateful  for  counsel  respecting  any  of  the  observations  which  are 
contemplated,  or  for  suggestions  of  new  series  which  the  localitv 
offers  peculiar  advantages  for  making.  I  have  planned  tins  expedi- 
tion and  embark  in  it  with  a  desire  to  render  the  greatest  possible 
amount  of  useful  data  to  science ;  and  you  may  be  assured  of  hearty 
zeal  in  whatever  yourself  or  any  of  the  Fellows  of  the  Royal  Society 
may  propose. 

Believe  me,  dear  Sir,  very  respectfully. 

Your  friend  and  servant, 

S.  M.  GiLLISS. 

Lieut, 'Colonel  Edward  Sabine,  R.A.,  F.R.S.  S[C, 
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Ai  the  Anniverstuy  AieeHnff^ 
The  MARQUIS  OF  NORTHAMPTON,  Pretident,  in  the  Chair. 

Professor  Owen,  on  the  part  of  the  Auditors  of  the  Treasurer's 
Accounts,  reported,  that  the  total  receipts  during  the  past  year,  in- 
cluding a  balance  of  £636  lis.  $d.,  carried  from  the  account  of  the 
preceding  year,  amounted  to  £3303  I2s.  Sd. ;  and  that  the  total  ex- 
penditure, including  £825  the  cost  of  the  £1000  three  per  cent  Con- 
sols, was  £2818  I9s.  2£f^  leaving  a  balance  of  £484  ISs,  Id,  in  the 
hands  of  the  Treasurer. 

The  thanks  of  the  Society  were  given  to  the  Auditors  for  the 
trouble  they  have  taken  in  examining  the  Treasurers  accounts. 

Tlie  thanks  of  the  Society  were  given  to  the  Treasurer. 


List  of  Fellows  of  the  Royal  Society  deceased  since  the  last  Anni< 

versary  (1847). 

On  the  Home  List. 


Sir  James  Annesley. 
Sir  Tliomas  Baring,  Bart. 
Sir  John  Barrow,  Bart. 
Lieut-Col.  Batty. 
Major  Brandreth. 
Marquis  of  Bute. 
Archbishop  of  Canterbury. 
Robert  Waring  Darwin,  M.D. 
Edward  Da  vies  Davenport,  Esq. 
Thomas  Kerigan,  E^q. 
Robert  Linton,  Esq. 


Alex.  MacLeay,  Esq. 
Captain  Marryatt,  R.N. 
Viscount  Melbourne. 
Major  Edward  Moor. 
Sir  Thomas  Neave,  Bart 
John  Spenser  Smith,  Esq. 
Thomas  Glanville  Taylor,  Esq. 
James  Watt,  Esq. 
William  Archibald  White,  Esq. 
Sir  GifRn  Wilson. 


772 
On  the  Foreign  List. 
Jean  Jacob  Berzelius* 

Withdrawn. 
Hon.  Sir  Edward  Gust,  K.H. 

Defaulter, 
Herbert  Mayo,  Esq. 

List  of  Fellows  elected  into  the  Royal  Society  since  the  last  Anni^ 

versary  (1847). 

On  the  Home  List. 


George  Bishop,  Esq. 
Rev.  James  Challis. 
Captain  Henry  Clerk,  R.A. 
William  Fergusson,  Esq. 
Robert  Were  Fox,  Esq. 
Captain  Henry  James,  R.E. 
Robert  Gordon  Latham,  M.D. 
Capt.  John  Henry  Lefroy,  R.A. 


James     Ormiston     M<Williani» 

M.D. 
Thomas  Oldham,  Esq. 
Robert  Porrett,  Esq. 
Lyon  Playfair,  Esq. 
John  Stenhouse,  Esq. 
Allen  Thomson,  M  D. 


On  the  Foreign  List. 
Milne  Edwards.  |  Carl  Ritter. 

The  President,  after  returning  thanks  to  the  Royal  Society  for 
the  honour  conferred  on  him  for  ten  years,  delivered  the  Medals 
with  the  following  words : — 

Mr.  Galloway, 

I  deliver  this  Royal  Medal  to  you  with  great  satisfaction,  for  yoor 
communication  on  one  of  the  most  interesting  and  difficult  problems 
in  Astronomy,  the  proper  motion  in  space  of  our  system ;  specula- 
tions which  may  almost  seem  too  mighty  and  daring  for  the  hunoaD 
intellect 

One  who,  like  yourself,  has  entered  on  such  a  path  of  discovery, 
is  not  likely  to  turn  from  it.  In  further  pursuing  it,  I  feel  assured 
that  your  zeal  for  the  prosperity  of  the  Royal  Society  will  induce 
you  to  enrich  our  Transactions  with  other  communications.  Should 
my  hopes  prove  well-founded,  though  my  successor  will,  from  his 
own  pursuits,  be  much  better  able  than  myself  to  appreciate  your 
labours,  he  will  not  be  able  to  hail  them  with  greater  pleasure  than 
myself. 
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Mr.  HAROREAVBy 

I  am  glad  to  deliver  into  your  hands  this  Royal  Medal  for  the 
mathematical  paper  with  which  you  have  enabled  the  Council  to 
adorn  the  Philosophical  Transactions. 

It  is  a  paper,  from  its  nature  indeed,  more  suited  for  the  attentive 
study  of  the  closet,  than  for  reading  before  an  audience,  however 
scientific,  but  it  is  not  on  that  account  less  valuable. 

Mathematical  analysis  is  doubly  important :  important  in  itself, 
and  important  as  one  of  the  great  instruments  of  philosophical  in- 
vestigation. Every  extension  of  it  must  then  be  at  all  times  most 
highly  welcome  to  a  Society  founded  for  the  advancement  of  natural 
knowledge,  and  I,  therefore,  in  its  name,  tender  its  thanks  and  an 
expression  of  the  hope  that  it  will  not  be  the  last  communication  that 
we  shall  receive  at  your  hands. 

Mr.  Adams, 

It  is  a  great  pleasure  to  me  to  be  the  channel  by  which  the 
Council  of  the  Royal  Society  gives  you  this  Copley  Medal. 

In  their  award,  I  am  sure  that  they  have  not  done  more  than 
justice  to  the  scientific  zeal,  industry,  and  skill  exerted  by  you  in 
the  search  of  the  great  and  distant  body  that  caused  the  perturba- 
tions of  the  planet  Uranus,  a  search  crowned  with  success,  both  in 
your  case  and  in  that  of  your  illustrious  friend  Le  Verrier. 

If  he  be  an  honour  to  his  nation,  not  the  less  so  are  you  to  En- 
gland ;  if  he  is  a  worthy  follower  of  La  Place,  not  less  so  are  you  of 
Newton.  His  name  and  yours  will  remain  imperishably  united  in 
the  annals  of  the  glorious  science  which  you  both  cultivate  with  so 
much  zeal  and  so  much  success. 

Lieut.-Col.  Sabinb, 

I  have  to  request  of  you,  when  transmitting  to  M.  Regnault  this 
Rumford  Medal,  to  state  to  him  the  importance  which  the  Royal 
Society  attaches  to  his  researches,  determining  with  a  degree  of 
accuracy  hitherto  unobtained,  the  laws  which  govern  the  connexion 
between  the  temperature  and  elasticity  of  saturated  steam,  and  the 
quantity  of  heat  absorbed  by  a  given  weight  of  water  under  different 
densities  and  pressures. 

The  laws  which  govern  the  expansion  of  atmospheric  air,  under 
different  pressures  and  the  expansion  and  densities  of  different  gases 
and  mercury,  and  the  measurement  of  temperatures  by  these  means, 
form  in  a  series  of  memoirs  altogether  the  most  important  investi- 
gations hitherto  made  on  this  subject. 

Had  the  philosophical  and  philanthropical  founder  of  this 
Medal  been  now  living,  I  am  sure  that  he  would  have  cordially 
approved  of  the  award  of  it  to  inquiries  connected  with  the  most 
important  power  that  Providence  has,  as  yet,  given  to  man  for 
lightening  and  assisting  his  industry,  and  for  giving  him  speed  for 
crossing  sea  and  land,  compared  with  which,  the  fabled  wings  of 
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Daedalus  would  have  been  comparatively  uselesa.  My  ooly  regret 
on  the  present  occasion  is,  that  M .  Regnault  is  not  here  himself  to 
receive  this  Medal. 

The  Statutes  relating  to  the  election  of  Council  and  Officers 
having  been  read  by  the  Secretary,  and  Dr.  Royle  and  Mr.  Bennett 
having,  with  the  consent  of  the  Society,  been  nominated  Scrutators 
to  assist  the  Secretaries  in  examining  the  lists,  the  votes  of  the 
Fellows  present  were  collected. 

Mr.  Bennett  reported  the  following  Noblemen  and  Gentlemen  as 
being  duly  elected  Officers  and  Council  for  the  ensuing  year : — 

President. — ^The  Earl  of  Rosse. 

Trefuurer. — George  Rennie,  Esq. 

c,      .     .       r  S.  Hunter  Christie,  Esq. 
Secretanes.  |  ^^^  gell.  E«,.  ^ 

Foreign  Secretary. — ^Lieut-Col.  Edward  Sabine^  R.A. 

Other  Members  of  the  CounciL — George  Biddell  Ainr,  Esq.,  M.  A. ; 
Sir  James  Clark,  Bart.,  M.D.;  John  P.  Gassiot,  Esq.;  Thomas 
Graham,  Esq.,  M.A. ;  William  Robert  Grove,  Esq.,  M.A. ;  Leonard 
Homer,  Esq. ;  Sir  Robert  H.  Inglis,  Bart,  LL.D. ;  John  George 
Shaw  Lefevre,  Esq.,  M.A. ;  Sir  Charles  Lyell,  M.A. ;  William  Allen 
Miller,  M.D. ;  The  Marquis  of  Northampton ;  Richard  Owen,  Esq. ; 
John  Phillips,  Esq. ;  Peter  Mark  Roget,  M.D. ;  the  Dean  of  West- 
minster; Charles  Wheatstone,  Esq. 

It  was  moved  by  Sir  Robert  Harry  Inglis,  Bart,  seconded  by 
Mr.  Broughton,  and  resolved  unanimously  : — 

That  on  this  the  last  occasion  of  the  Marquis  of  Northampton 
occupying  the  Chair  of  the  Royal  Society  as  its  President,  the 
special  thanks  of  the  Society  be  cordially  tendered  to  his  Lordship, 
for  his  able,  zealous,  and  efficient  discharge  of  the  duties  of  that 
office  for  ten  years. 

On  the  motion  of  Dr.  Paris,  seconded  by  Professor  Baden  Powell, 
it  was  resolved  unanimously : — 

That  the  best  thanks  of  the  Royal  Society  be,  and  they  are  hereby 
given,  to  Dr.  Roget  for  his  continued  and  valuable  services  during 
a  period  of  twenty-one  years,  in  the  office  of  Secretary  to  the  Society. 

The  thanks  of  the  Society  were  given  to  the  Scrutators  for  their 
trouble  in  examining  the  lists. 
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The  following  is  a  statement  of  the  Receipts  and  Expenditare 
during  the  past  year  :— 


RECEIPTS. 

£      s,  d. 

Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .     636  11  3 

Weekly  Contributions,  at  one  shilling   46  16    0 

Annual  Contributions  at  £4    1076    0    0 

1122  16  0 

15  Admission  Fees 150    0  0 

1  Composition  for  Annual  Payments  at  £40    40    0    0 

One  year*s  rent  of  estate  at  Mablethorpe :  due 

at  Michaelmas  1817   125     0     0 

One  year's  Income  Tax 3  13     0 

121     7     0 

One  year's  rent  of  estate  at  Acton :  due  at 

Michaelmas  1848 70     0     0 

One  year*s  Income  Tax 2     0  10 

67  19     2 

One  year's  Fee  fann  rent  of  lands  in  Sussex : 

due  at  Michaelmas  1848 19     4     Q 

Dividends  on  Stock : — 

One  year's  dividend  on  £14,000  Reduced  3  per 

cent.  Annuities 420    0     0 

Less  Income  Tax   12     5     0 

407  15     0 

One  year's  dividend  on  £8837  4t.  Od,  3  per 

cent.  Consols 264  17     8 

Less  Income  Tax    . .        7  10    0 

257     7     8 

Haifa  year's  dividend  on  £1000  8  percent. 

Consols 15     0    0 

Less  Income  Tax    0     8     9 

14  11     3 

Donation  Fund, 
One  year's  dividend  on  £4843  14«.  Id,    ....    145     6     2 
Less  Income  Tax    4     4  10 

141     1     4 

Rumford  Fund. 
Oncyear's  dividendon  £M30  !2i.:»rf. Consols     72  17     9 
Less  Income  Tax    2     1     9 

70  16    0 

Carried  forward 3049     8     8 
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£   $.  i. 

Brought  farwBid. 3049    8    8 

FairckUd  Fund. 
One  year's  dividend  on  £100  New  South  Sea 

Annuities 3     0    0 

Sir  Clifton  Wintringkam's  Bequeit. 
One  year's  dividend  on  £1200  Consols  ....      36     0     0 

Less  Income  Tax 1     1     0 

34  19    0 

Miscellaneous  Receipts : — 

Sale  of  Philosophical  Transactions,  Abstracts 
of  Papers^and  Catalogues  of  the  Royal  So- 
ciety's Library    216     4    7 


Total  Receipts £3303  12    3 


PAYMENTS. 

£    #.    d, 
Fairchiid  Lecture, — ^The  Rev.  J.  J.  Ellis,  for  delivering  the 

Fairchild  Lecture  for  1848 3    0    0 

Bakerian  Lecture. — Rev.  W.  Whewell  for  the   Bakerian 

Lecture  for  1 848 4    0    0 

Books  purchased :  £    ».     d. 

Dulau  and  Co. :  for  Booka 69     5     5 

Taylor :  for  ditto 35     2     9 

Nutt :  for  ditto 2     6     6 

Maynard :  for  ditto 2  15     6 

Wood :  for  ditto 7     7     0 

116  17    2 

Salaries : — 

Dr.  Roget,  one  year,  as  Secretary    105     0     0 

S.  II.  Christie,  Esq.,  one  year,  as  Secretary. .    105     0     0 

Ditto  for  Index  to  Phil.  Trans *      5     5     0 

Col.  Sabine,  one  year,  as  Foreign  Secretary. .      20     0     0 
Charles  R.  Weld,  Esq.,  one  year,  as  Assistant- 
Secretary  and  Librarian » .    300     0     0 

Mr.  White,  one  year,  as  Attendant 80     0     0 

O.  Iloltzer,  one  year,  as  Porter 30     0     0 

Ditto,  for  extra  Porterage 10     0     0 

655     5     0 

Purchase  of  £1000  3  per  cent.  Consols 825     0    0 

Fire  Insurance,  on  the  Society's  Property 45     1     6 

Gratuity  to  Bank  Clerks 1     1     0 

Carried  forward 1650    4    8 
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£   #.   d. 

Brought  forward 1650    4    8 

Bills:— 

Taylor : 

Printing  the  Phil.  Trans.,  1847,  part  S  ..    144  16     3 

Ditto,  1848,  part  1 106  10     9 

Ditto,  Proceedings,  Nos.  69 — 70;  Circulars, 

Lists  of  Fellows,  Ballot-lists,  Statement 

of  Payments,  and  Minutes  of  Council; 

&C.&C 82  11     6 


Basire: 

Engraving  Plates  in  Transactions,  184r, 

part  a 5  12    0 

Ditto,  1848,  part  1 105     7  10 


333  18    6 


Dinkel: 

For  Lithography    22  10    0 

Maguire: 

For  ditto    9     1     6 


110  19  10 


31   11     6 


Bowles  and  Gardiner : 

Paper  for  the  Phil.  Trans.,  1847,  part  2, 

and  1848,  part  1 80  17 

Gyde: 
Boarding  and  Sewing  800  Parts  of  Phil. 

Trans.,  1847,  part  3    11     4    0 

Ditto,  1848,  part  1 11     4    0 

Ditto,  Extra  binding 15    4     7 


Tuckett ; 

Bookbinding 38  18    0 

Limbird: 

For  Stationery   18     Oil 

Saonderson : 

For  Shipping  Expenses 15     2     7 

Brecknell  and  Turner : 

Candles,  and  Lamp  Oil 29  14     0 

Arnold: 

For  Coals 27  12     0 

Gwillim: 

Mats,  Brushes,  Fire- wood,  &c 8  10     7 

Cubitt : 

For  repairs  and  relaying  Carpets,  &c 9  14     7 

Hailing: 

For  Furniture 7     1     8 

Snell: 

For  ditto    5  12     6 

Slack: 

For  Repairs 6     8     7 


37  12     7 


166  IS    b 


Carried  forward ^^^^    ^    \ 


^^^^^^ 
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£     8.     d.       £   9.    d. 
Brought  forward. .    166  15    5  2245     4     1 
Kirtland: 

For  Copying 5     6     0 

Shoolbred : 

For  Curtains 3  15     3 

James: 

For  Portrait  of  Galileo    8     0     0 

Salteri : 

For  Frames    3   15     0 

Humphries : 

For  Livery 11     0     0 

198  11     8 

Taxes : 

Land  and  Assessed  Taxes 21  14     2 

Income  Tax 4  19     2 

26  13    4 

Few  and  Co. : 

Law  Expenses,  1843  to  1848 77  10    0 

Romford  Fund  : 

Mr.  Wyon,  for  Medals   64     0     0 

M.  Regnaulty  Balance  of  Dividends 77  12     0 

141  12    0 

Donation  Fund : 

Mr.  Miller,  for  Meteorological  Instniments    30    0    0 

Petty  Charges : 

Postage  and  Carriage 31   16  11 

£x|fenses  on  Foreign  Packets,  &c 11     Oil 

Stamps 1     5     0 

Charwoman's  Wages 31   18     0 

Miscellaneous  expenses 23     7     3 

99     8     1 

Balance  in  the  hands  of  the  Treasurer 484  13     1 

Total. ...  £3303   12     3 

GEORGE  RENNIE,  TrtoMwrtr. 

November  SOth,  1 848. 

The  Receipts  during  the  past  year,  exclusive  of  the 

Balance,  amounted  to  : — £2667   Is,  Od. 
Tlie  Expenditure  during  the  same  period,  exclusive  of 

the  sum  of  £825  cost  of  £1000  Consols,  was:— £1993  19#.  2d. 

Estates  and  Property  of  the  Royal  Society, 

Estate  at  Mahlethorpe,  Lincolnshire  (55  a,  2r.  2  p.).  Rent  £125  per 
annum. 

Estate  at  Acton,  Middlesex  (33  acres).     Rent  £70  per  annum. 

Fee  farm  rent  in  Sussex,  £19  4s.  per  annum. 

One-fifth  of  the  clear  rent  of  an  estate  at  Lamheth  Hill,  ftx>m  the  College 
of  Physicians,  £3  per  annum. 

£14,000  Heduced  3  per  cent.  Annuities. 

;^i8,41 1  1 U.  9d.  ConsoWdate.^  TWivV  KuiixutAt.^. 
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The  Balance  in  hand,  now  belonging  to  the  Donation  Fund  is  £587  28.  7d. 

The  following  table  shows  the  progress  and  present  state  of  the  Society 
with  respect  to  the  number  of  Fellows : — 


Having      Pacing 
and      (Foreign.      com-        £2  12«. 


November  1847. .  . . 
Since  elected 


Since  compounded 


Defaulters 


Withdrawn    . . 
Since  deceased 


Honorary.) 


poonded.  Annually. 


Paying 

£i 

Annually. 


Total. 


13 


47 

+  2 


481 


18 


-fl 


-1        -13 


November  1848. . . . 


13 


48 


469 


18 


26*2 
-f  14 
-1 
-1 
-1 
-9 


264 


821  : 

I 

416  i 


-1 

-1 

-23 


812 


Annual  Contributions, 

1830 £363 

1831 286 

1832 255 

1833 283 

1834 318 

1835 346 

1836 495 

1837 531 

1838 599 

1839 666 

1840 767 

1841 815 

1842 910 

1843 933 

1844 1025 

1845 1010 

1846 1074 

1847 1116 

1848 1122 


4  0 


0 

0 

6 

0 

7 

6 

18 

6 

12 

6 

0 

0 

0 

0 

4 

0 

16 

0 

4 

0 

12 

0 

8 

0 

16 

0 

16 

0 

0 

0 

0 

0 

8 

0 

16 

0 
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December  7»  1848. 

The  EARL  OF  ROSS£»  President,  in  the  Chair. 

The  Rev.  James  Challis,  George  Bishop,  Esq.,  Captain  Clerk,  R.A. 
were  admitted  into  the  Society. 

The  Marquis  of  Northampton  gave  notice  that  His  Grace  the 
Archbishop  of  Canterbury  would  be  proposed  at  the  next  Meeting 
for  election  and  for  immediate  ballot,  to  which,  aa  a  Spiritual  Peer  of 
the  Realm,  His  Grace  is  entitled. 

Dr.  Faraday  then  delivered  the  Bakerian  Liecture,  illustrative  of  his 
paper,  entitled  "  Experimental  Researches  in  Electricity.  Twenty- 
second  Series.  §  28.  On  the  Crystalline  Polarity  of  Bismuth  and 
other  bodies,  and  on  its  relation  to  the  magnetic  form  of  force." 

In  this  paper  the  author  states  that  in  preparing  small  cylinders  of 
bismuth  by  casting  them  in  glass  tubes,  he  had  often  been  embarrassed 
by  the  anomalous  magnetic  results  which  they  gave,  and  that  having 
determined  to  investigate  the  matter  closely,  it  ended  in  a  reference  of 
the  effects  to  the  crystalline  condition  of  the  bismuth,  which  may  be 
thus  briefly  stated.  If  bismuth  be  crystallized  in  the  ordinary  way, 
and  then  a  crystal,  or  a  group  of  symmetric  crystals,  be  selected  and 
suspended  in  the  magnetic  field  between  horizontal  poles,  it  im« 
mediately  either  points  in  a  given  direction,  or  vibrates  about  a  ^ven 
l)Osition,  as  a  small  magnetic  needle  would  do,  and  if  disturbed  firom 
this  position  it  returns  to  it.  On  re-suspending  the  crystal  so  that 
the  horizontal  line  which  is  transverse  to  the  magnetic  axis  shall  be- 
come the  vertical  line,  the  crystal  then  points  with  its  maximum 
degree  of  force.  If  it  be  again  re-suspended  so  that  the  line  parallel 
to  the  magnetic  axis  be  rendered  vertical,  the  crystal  loses  all  direc- 
tive force.  This  line  of  direction,  therefore,  which  tends  to  place 
itself  parallel  to  the  magnetic  axis,  the  author  calls  the  Magne- 
crysiallic  axis  of  the  crystal.  It  is  perpendicular,  or  nearly  so,  to  the 
brightest  and  most  perfect  of  the  four  cleavage  planes  of  the  crystal. 
It  is  the  same  for  all  crystals  of  bismuth.  Whether  this  magne« 
crystallic  axis  is  parallel  or  transverse  to  the  magnetic  axis,  the  bis- 
muth is  in  both  cases  repelled  from  a  single,  or  the  stronger  of  two 
poles ;  its  diaraagnetic  relations  being  in  no  way  affected.  If  the 
crystal  be  broken  up,  or  if  it  be  fused  and  resolidified,  and  the  metal 
then  subjected  to  the  action  of  the  magnet,  the  diamagnetic  pheno- 
mena remain,  but  the  magnecrystallic  results  disappear,  because  of 
the  confused  and  opposing  crystalline  condition  of  the  various  parts. 
If  an  ingot  of  bismuth  be  broken  up  and  fragmentary  plates  selected 
which  ai  e  crystallized  uniformly  throughout,  these  also  point ;  the 
magnecrystallic  axis  being,  as  before,  perpendicular  to  the  chief 
plane  of  cleavage,  and  the  external  form,  in  this  respect,  of  no  con- 
sequence. 

The  effect  takes  place  when  the  crystal  is  surrounded  by  masses  of 
bismuth,  or  when  it  is  immersed  in  water,  or  in  a  solution  of 
sulphate  of  iron,  and  with  as  much  force,  apparently,  as  if  nothing 
intervened. 
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The  poaidon  of  the  crirstal  in  the  magnetic  field  is  affected  by  the 
approximation  of  extra  magnets,  or  of  soft  iron ;  but  the  author  does 
not  believe  that  this  results  £rom  any  attractive  or  repulsive  force 
exerted  on  the  bismuthy  but  only  from  the  disturbance  of  the  lines  of 
force  or  resultants  of  magnetic  action,  by  which  they  acquire  as  it 
were  new  directions ;  and,  as  the  law  of  action  which  he  gives,  is,  that 
the  line  or  axis  of  magnecry$taUic  force  tends  to  place  itself  parallel, 
or  as  a  tangent,  to  the  magnetic  curve  or  line  of  magnetic  force,  passing 
through  the  place  where  the  crystal  is  situated,  so  the  crystal  changes 
its  position  with  any  change  of  direction  in  these  lines. 

A  common  horse-shoe  magnet  exhibits  these  phenomena  very  well : 
the  author  worked  much  with  one  lifting  301bs.  by  the  keeper ;  but 
one  that  can  raise  a  pound  or  two  only,  is  sufficient  for  many  of 
the  actions.  When  using  the  electro-magnet,  the  advantage  of 
employing  poles  with  lai^  plane  opposed  faces  is  mentioned  as 
being  considerable,  for  then  diamagnetic  phenomena  are  almost 
or  entirely  avoided  and  the  peculiar  magnecrystallic  relations  then 
appear. 

The  peculiar  force  exerted  in  these  phenomena  is  not  either  at- 
tractive or  repulsive,  but  has  for  its  distinctive  character  the  ten- 
dency to  place  the  crystal  in  a  definite  position  or  direction.  The 
author  further  distinguishes  it  from  that  described  by  M.  Plucker  in 
his  interesting  memoir  upon  the  repulsion  of  the  optic  axes  of  cry- 
stals by  the  poles  of  a  magnet*^,  in  that,  that  is  an  equatorial  force, 
whereas  this  is  an  axial  force. 

Crystals  of  antimony  were  then  submitted  to  a  similar  magnetic 
examination,  and  with  the  same  results.  But  there  were  also  certain 
other  effects  produced  of  arrest  and  revulsion,  the  same  in  kind  as 
those  described  in  a  former  series  of  the  '  Experimental  Researches ' 
(par.  2309,  &c.) ;  these  are  wrought  out  and  eliminated,  and  the  re- 
sults described. 

Arsenic  also  proved  to  be  a  body  capable  of  pointing  in  the  mag- 
netic field,  like  bismuth  and  antimony. 

The  paper  describing  the  foregoing  results  is  dated  23rd  of  Sep- 
tember, 1848.  In  a  later  paper  of  the  date  of  20th  October,  1848, 
the  autiior  continues  his  researches.  Native  crystals  of  iridium  and 
osmium,  and  also  crystallized  titanium  and  tellurium,  appeared  to  be 
magnecrystallic :  crystals  of  zinc,  copper,  tin,  lead,  gold,  gave  no 
signs  of  this  condition.  Crystals  of  sulphate  of  iron  are  very  strongly 
affected  by  the  magnet  according  to  this  new  condition,  and  the 
magnecrystallic  axis  is  perpendicular  to  two  of  the  planes  of  the 
rhomboidal  prism ;  so  that  when  a  long  crystal  is  employed,  it  will 
not,  as  a  mass,  point  between  the  poles,  but  across  the  line  joining 
them.  On  the  other  hand,  the  sulphate  of  nickel  has  its  magne- 
crystallic axis  parallel,  or  nearly  so,  to  the  length  of  the  ordinary 
prism.  Hence  bodies,  both  magnetic  and  diamagnetic,  are,  by  their 
crystalline  condition,  subject  to  the  magnetic  force,  according  to  the 
law  already  laid  down.   Diamond,  rock-salt,  fiuor  spar,  boracite,  red 

•  Poggendorff*s  Amialen,  Ixxii.  Oct.  1847;  or  Taylor's  Scientific  Me- 
moirsy  vol.  v.  p.  353. 
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oxide  of  copper,  oxide  of  tin,  cinnabar,  galena,  and  many  other 
bodies,  presented  no  evidence  of  the  magnecrystallic  condition. 

The  author  then  enters  upon  a  consideration  of  the  nature  of  the 
magnecrystallic  force.  In  the  first  place  he  examines  closely  whe- 
ther a  crystal  of  bismuth  has  exactly  the  same  amount  of  repulsion, 
diamagnetic  or  other,  when  presenting  its  magnecrystallic  axis  pa- 
rallel  or  transverse  to  the  lines  of  magnetic  force  acting  on  it.  For  this 
purpose  the  crystal  was  suspended  either  from  a  torsion  balance,  or 
as  a  pendulum  thirty  feet  in  length ;  but  whatever  the  position  of 
the  magnecrystallic  axis,  the  amount  of  repulsion  was  the  same. 

In  other  experiments  a  vertical  axis  was  constructed  of  codoon 
silk,  and  the  body  to  be  examined  was  attached  at  right  angles  to  it 
as  radius ;  a  prismatic  crystal  of  sulphate  of  iron,  for  instance,  whose 
length  was  four  times  its  breadth,  was  fixed  on  the  axis  with  its 
length  as  radius  and  its  magnecrystallic  axis  horizontal,  and  there- 
fore as  tangent ;  then,  when  this  crystal  was  at  rest  under  the  torsion 
force  of  the  silken  axis,  an  electro-magnetic  pole  was  so  placed, 
that  the  axial  line  of  magnetic  force  should  be,  when  exerted,  ob- 
lique to  both  the  length  and  the  magnecrystallic  axis  of  the  crystal ; 
and  the  consequence  was,  that,  when  the  electric  current  circulated 
round  the  magnet,  the  crystal  actually  receded  from  the  magnet 
under  the  infiuence  of  the  force,  which  tended  to  place  the  magne« 
crystallic  axis  and  the  magnetic  axis  parallel.  Employing  a  crystal 
or  plate  of  bismuth,  that  body  could  be  made  to  approach  the  mag- 
netic pole  under  the  influence  of  the  magnecrystallic  force ;  and  this 
force  is  so  strong  as  to  counteract  either  the  tendency  of  the  magnetic 
body  to  approach,  or  of  the  diamagnetic  body  to  retreat,  when  it  is 
exerted  in  the  contrary  direction.  Hence  the  author  concludes  that 
it  is  neither  attraction  nor  repulsion  which  causes  the  set,  or  deter- 
mines the  final  position  of  a  magnecrystallic  body. 

He  next  considers  it  as  a  force  dependent  upon  the  crystalline  con- 
dition of  the  body,  and  therefore  associated  with  the  original  mole- 
cular forces  of  the  matter.  He  shows  experimentally,  that,  as  the 
magnet  can  move  a  crystal,  so  also  a  crystal  can  move  a  magnet. 
Also,  that  heat  takes  away  this  power  just  before  the  crystal  ^ses, 
and  that  cooling  restores  it  in  its  original  direction.  He  next  con- 
siders whether  the  effects  are  due  to  a  force  altogether  original  and 
inherent  in  the  crystal,  or  whether  that  which  appears  in  it,  is  not 
partly  induced  by  the  magnetic  and  electric  forces ;  and  he  concludes, 
that  the  force  manifested  in  the  magnetic  field,  which  appears  by 
external  actions  ahd  causes  the  motion  of  the  mass,  is  chiefly,  and 
almost  entirely  induced,  in  a  manner  subject  indeed  to  the  crystalline 
force  and  additive  to  it,  but  at  the  same  time  exalting  the  force  and 
the  effects  to  a  degree  which  they  could  not  have  approached  without 
the  induction.  To  this  part  of  the  force  he  applies  the  word  mag' 
netO'crystallic,  in  contradistinction  to  the  word  magnecrystallic. 
which  is  employed  to  express  the  condition,  or  quality,  or  power, 
which  belongs  essentially  to  the  crystal. 

The  author  then  remarks  upon  the  extraordinary  character  of  the 
power,  which  he  cannot  refer  to  polarity ;  and  gives  expression  to 
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certein  oontidenitioiit  tnd  Tiews  which  will  be  best  learned  from  the 
paper  itself.  After  this,  he  resumes  the  consideration  of  Pliicker*s 
results  " iqmii  the  r^pmUian  of  thu  optic  axtt  of  crystalt**  already  re* 
ferred  to,  and  arrives  at  the  conclusion  that  his  results  and  Uiose 
now  described  have  one  common  origin  and  cause.  He  then  con- 
siders Fliicker's  results  in  relation  to  those  which  he  formerly  ob- 
tained with  heavy  optical  glass  and  many  other  bodies.  In  con- 
dnsion  he  remarin.  "  How  rapidly  the  knowledge  of  molecular  forces 
grows  upon  us^  and  how  strikingly  every  investigation  tends  to  de- 
velope  more  and  more  their  importance  and  their  extreme  attraction 
as  an  object  of  study !  A  few  years  ago  magnetism  was  to  us  an 
occult  power  affecting  only  a  few  bodies  ;  now  it  is  found  to  influ- 
ence all  bodies,  and  to  possess  the  most  intimate  relations  with  elec- 
tricity, heat,  chemical  action,  light,  crystallization,  and,  through  it, 
with  Uie  forces  concerned  in  cohesion ;  and  we  may,  in  the  pre^nt 
state  of  things,  well  feel  urged  to  continue  in  our  labours,  encouraged 
by  the  hope  of  bringing  it  into  a  bond  of  union  with  gravity  itself." 


December  14,  1848. 
Sir  R.  H.  INGLIS,  Bart,  Vice-President,  in  the  Chair. 

The  Chairman  announced  that  the  Elarl  of  Rosse  had  nominated 
as  Vice-Presidents — The  Mara u is  of  Northampton,  The  Dean  of 
Westminster,  George  Rennie,  Lsq.,  G.  B.  Airy,  Esq.,  W.  R.  Grove, 
Esq.,  Sir  R.  H.  Inglis,  Bart 

His  Grace  The  Archbbhop  of  Canterbury  was  elected  into  the 
Society. 

The  following  paper  was  read  :— 

'*  On  the  effect  of  surrounding  Media  on  Voltaic  Ignition.'*  By 
W.  R.  Grove,  Esq.,  M.A.,  F.R.S. 

The  author  refers  to  some  experiments  of  his  published  in  the 
Philosophical  Magazine  for  December  1845,  and  in  the  Bakerian 
Lecture  for  1847,  relating  to  the  dilFerencc  of  ignition  generated  in 
a  platinum  wire  heated  by  the  voltaic  current,  when  the  wire  is  im- 
mersed in  atmospheres  of  different  gases.  In  the  present  paper 
these  experiments  are  continued,  the  current  being  passed  through 
two  platinum  wires  both  in  the  same  voltaic  circuit,  but  immersed 
in  atmospheres  of  different  gases. 

It  appears  from  these  experiments  that  the  heat  generated  in  the 
wire  is  less  in  hydrogen  and  its  compounds  than  in  other  gases ; 
and  that  when  the  wires  and  their  atmospheres  of  gas  are  immersed 
in  given  quantities  of  water,  the  water  surrounding  the  hydrogenous 
eases  b  less  heated  than  that  surrounding  those  which  contain  no 
hydrogen. 

Similar  experiments,  in  which  the  wires  are  immersed  in  difTerent 
liquids,  are  then  given  ;  the  heat  developed  appears  not  to  depend 
on  the  specific  heat  of  either  the  gases  or  the  liquids. 
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The  two  aeries  of  ezperimento  are  brought  into  relation  by  one  wire 
being  immersed  in  hydrogen  and  the  other  in  water,  by  which  it 
appears  that  the  cooling  effect  of  the  hydrogen  nearly  equals  that  of 
water. 

Further  experiments  are  then  given,  in  order  to  asoertaiuy  if  possi* 
ble,  to  what  chemical  or  physical  peculiarity  these  cooling  effects  are 
due ;  and  from  them  it  appears  that  they  are  not  due  to  the  specific 
gravity,  specific  heat,  or  to  any  conducting  power  of  the  gases  for 
electricity ;  and  that  they  do  not  follow  the  same  law  as  that  by  which 
gases  escape  from  minute  apertures.  They  apparently  depend  upon 
some  molecular  character  of  the  gases,  by  which  either  the  inter- 
change of  hot  and  cold  particles  is  facilitated,  or  a  superficial  action 
takes  place,  the  surface  of  the  hydrogenous  gases  presenting  a  more 
ready  escape  to  the  heat,  similarly  to  that  which  has  been  long  ob- 
served with  regard  to  the  different  molecular  constitutions  of  solid 
bodies,  such  for  instance  as  the  more  rapid  radiation  or  absorption 
of  heat  by  black  than  by  white  surfaces,  in  the  present  case  the 
epipolic  action  being  dependent  on  the  surface  of  the  aeriform  me- 
dium, and  not  on  that  of  the  solid  substances. 


December  21,  1848. 
The  DEAN  OF  WESl'MINSTER,  Vice-President,  in  the  Chair. 

A  paper  was  in  part  read,  entitled,  "  Contributions  to  the  Phpio- 
logy  of  the  Alimentary  Canal."  By  W.  Brinton,  Esq.,  M.B.  Com- 
municated by  R.  Bentley  Todd,  M.D.,  F.R.S. 

The  Society  then  adjourned  over  the  Christmas  recess,  to  meet 
again  on  the  11th  of  January  next. 


January  11, 1849. 
The  MARQUIS  OF  NORTHAMPTON,  V.P.,  in  the  Chair. 

The  reading  of  a  paper,  entitled,  ••  Contributions  to  the  Physio- 
logy of  the  Alimentary  Canal."  By  W.  Brinton,  Esq.,  M.B.  Com- 
municated by  R.  Bentley  Todd,  M.D.,  F.R.S. ,  was  resumed  and 
concluded. 

The  paper  consists  of  two  parts.  Laving  a  real  relation  to  each 
other,  though  apparently  little  connected. 

I.  On  the  Movements  of  the  Stomach, — The  anatomy  of  its  mus- 
cular coat  is  first  briefly  mentioned,  and  the  so-called  oblique  fibres 
of  some  authors  stated  to  be  really  transverse,  t.  e.  at  right  angles  to 
the  altered  direction  of  the  canal. 

The  muscular  actions  of  the  digesting  stomach  are  then  con- 
sidered. 
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These  Haller  regarded  as  alternate  contractions  in  two  directions, 
now  forwards,  now  backwards,  forcing  the  contained  food  in  corre- 
spondingly reversed  directions,  and  rested  this  conclusion  on  expe- 
riment and  argoment ;  bnt  the  author  believes  the  experiment  to  be 
solitary,  and  not  parallel  with  the  fact  sought  to  be  established,  and 
the  argument  to  be  inconclusive. 

Beaumont* s  views  are  cited  as  analogous  to  Haller's,  but  are  con- 
sidered as  having  been  by  no  means  clearly  stated. 

The  author  indicates  an  argument  from  analogy,  but  chiefiy  bases 
his  conclusion  on  the  observations  of  Owen  and  others  on  Fishes,  and 
his  own  observations  in  animals  immediately  after  death : — in  the 
empty  or  non-digesting  stomach ;  and  in  the  stomach  which  contains 
food ;  first,  in  the  early  stage  of  digestion ;  and,  secondly,  at  a  later 
period. 

From  a  contrast  of  these  three  states  it  is  found,  that  in  the  first 
there  is  no  movement ;  in  the  second  and  third  a  considerable  one ; 
that  in  the  latter,  the  opening  of  the  pylorus,  and  the  preponderance 
of  the  contractions  of  the  pyloric  half  of  the  viscus;  constitute  its 
chief  distinction  from  the  second,  llic  two  latter  movements  are 
both  peristaltic,  or  in  one  direction  only — ^being  never  reversed,  so  far 
as  the  author  has  seen. 

The  movement  impressed  on  the  food  is  next  considered.  Ac- 
cording to  the  observations  of  Beaumont  and  others,  the  food  passes 
in  two  directions  or  streams,  forwards  and  backwards.  These  ob- 
servations the  author  has  been  unable  to  repeat,  but  regards  them 
as  established. 

Assuming  the  truth  of  these  observations,  and  contrasting  them 
with  the  muscular  actions  previously  stated,  it  appears  that  the  latter 
are  uniformly  in  one  direction,  the  former  in  two, — an  apparent  in- 
congruity, which  the  author  next  seeks  to  explain. 

By  experiment  he  attempts  to  imitate  the  natural  conditions,  and 
with  the  production  of  the  like  result.  He  next  offers  an  explana- 
tion and  illustration  of  the  fact  (which  might  almost  be  predicated, 
d  priori),  and  adduces  some  (possible)  analogues  from  the  animal 
kingdom. 

He  then  seeks  to  establish  a  general  law — that  transverse  con- 
tractions, occurring  in  a  closed  tube  filled  with  fluid,  and  proceed- 
ing in  one  direction  only,  imply  two  currents ;  a  peripheral  of  ad- 
vance, taking  the  same  course  as  the  peripheral  contractions ;  and  an 
axial  of  return,  in  the  opposite  direction. 

He  next  points  out  the  modification  of  this  law  for  stomachs  of 
human  shape,  and  shows  how  compatible  this  is  with  the  careful 
observations  of  Beaumont,  none  of  which  are  essentially  opposed 
to  it. 

The  author  indicates  a  probable  modification  correlative  with  the 
consistence  of  the  food  in  some  animals,  and  thus  shows  a  dependence 
of  this  physical  process  on  a  previous  one. 

A  solitary  experiment  is  adduced  to  show  that,  as  in  the  healthy 
movement,  so  also  in  vomiting,  no  backward  or  antiperistaltic  con- 
traction necessarily  occurs* 
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A  conjectare  concerning  regurgitation  of  fluid  from  the  stomach 
concludes  this  part  of  the  paper. 

II.  On  the  Physiology  of  Intestinal  Obstructiotu, — In  the  preceding 
part  of  the  paper  it  has  been  stated,  that  two  currents  probably  ob- 
tain in  the  liquid  contents  of  the  stomach.  Many  of  the  conditions 
of  the  intestinal  tube  approximate  to  those  of  the  stomach ;  and  if 
disease  or  experiment  add  to  these  occlusion  and  distension,  the  ana- 
logy of  the  two  organs  is  rendered  tolerably  complete,  and  the  results 
will  hence  probably  be  referrible  to  the  same  general  principle. 

The  most  remarkable  and  constant  symptom  of  this  state  of  ob- 
struction is  the  occurrence  of  faecal  vomiting. 

The  author  briefly  states  the  theory  of  an  antiperistalsis  by  which 
this  phenomenon  is  ordinarily  explained :  and  from  an  inquiry  into  its 
experimental  basis  he  deduces  this  general  result,  that  an  antiperi- 
staltic movement  has  never  yet  been  observed  in  any  part  of  the  ali- 
mentary canal.  He  regards  the  irreg^ular  actions  seen  on  laying 
open  the  bellies  of  healthy  animals  recently  killed,  as  not  definedly 
peristaltic  or  the  reverse,  but  as  dependent  on  the  irritation  pro- 
duced by  the  admitted  air.  So  also,  in  the  case  of  the  ocdmded  in- 
testine, an  inverted  movement  likewise  fieuls  to  be  recognized*  In 
general,  the  vermicular  actions  are  more  energetic,  and  more  peri- 
staltic, than  in  the  healthy  bowel. 

He  next  adduces  the  following  arguments  :— 

1.  The  antiperistalsis  is  usually  attributed  to  irritation;  but 
irritation  is  present  in  almost  every  disease  of  the  tube,  while  fscal 
vomiting  is  limited  to  cases  of  obstruction.  This  renders  it  pro- 
bable that  the  latter  is  the  cause,  and  that  the  process  of  causation 
is,  like  the  cause,  physical, 

2.  The  starting-point  of  the- supposed  inverted  movement  is  the 
fullest  part  of  the  bowel,  while  the  place  towards  which  it  has  set  is 
the  emptiest.  This  condition  is  inconsistent  with  the  supposition 
of  an  antiperistalsis,  yet  perfectly  consistent  with  a  forward  move- 
ment, and  analogous  to  the  obstructions  of  other  tubes  conveying 
fluids. 

3.  Intus-susception  is  often  the  cause  of  obstruction.  But,  both 
from  experiment  and  argument,  it  appears  probable,  that  an  anti- 
peristalsis would  at  once  remove  this  condition,  and  would  there- 
fore be  incompatible  with  it. 

4.  The  supposed  inverted  movement  is  continuous,  while  the 
vomiting  is  occasional.  Hence  a  theory  which  showed  the  essential 
independency  of  the  return  of  faecal  matters  to  the  stomach,  and 
their  ejection  thence,  would  be,  so  far,  preferable. 

5.  Experiment  and  observation  agree  in  showing  that  the  ordi- 
nary peristalsis  obtains  immediately  below  the  strangulation.  And 
it  is  diflicult  to  imagine  how  or  why  the  same  irritation  should  pro- 
duce two  opposite  movements  in  reversed  directions. 

6.  The  general  and  comparative  date  of  accession  of  the  vomit- 
ing is  scarcely  compatible  with  the  antiperistaltic  theory. 

The  author  next  adduces  experiments  in  which  the  intestine  of 
animals  was  artificially  occluded  by  a  ligature.    In  exceptional  case?* 
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the  ligature  sloughed  into  the  canal,  and  the  obstruction  was  thus 
destroyed.  In  all  others,  the  tube  was  distended  above  the  stricture 
to  a  variable  extent.  Belam  the  stricture,  the  intestine  was  usually 
empty  and  contracted  for  an  inch  or  two.  The  conte/U*  of  the  tube 
varied  both  in  quality  and  quantity;  uniform  fluidity  being  asso- 
ciated with  a  lanre  quantity  of  contents,  while  their  smaller  amount 
was  often  attended  with  differences  of  consistence.  The  date  at 
which  the  vomiting  acceded  varied  considerably.  In  one  or  two  in- 
stances this  symptom  did  not  occur  at  all.  These  differences  ap- 
peared mainly  dependent  on — 

1.  The  amount  of  fluid  ing^sta, 

2.  The  distance  of  the  stricture  from  the  stomach. 

The  date  of  death  seemed  to  vary  chiefly  with  the  degree  of  dis- 
tension. 

He  therefore  deduces  the  theory, — ^That,  in  an  obstructed  intes- 
tine, a  movement  of  the  ordinary  (and  probably  peristaltic)  character 
propels  the  contents  onwards  to  the  seat  of  occlusion ;  that  a  con- 
tinuance of  the  process  distends,  first  this  part  of  the  tube,  and  next, 
those  portions  i^ve  it ;  that,  if  the  contents  are  fluid,  the  ordinary 
peristalsis  tends  to  develope  an  axial  and  reversed  current,  which  re- 
turns matter  from  a  lower  to  a  higher  point  of  the  intestine ; — often 
from  the  obstruction  to  the  stomach,  whence  they  are  ejected  by 
vomiting. 

That  in  some  ca§es,  however,  the  action  is  probably  much  less 
perfect  than  this;  the  consistence  of  the  contents  preventing  the 
perfection  of  these  currents  throughout  the  whole  course  of  the  tube. 
But  still  a  mixture  results,  although  a  less  intimate  one. 

The  author  next  glances  at  the  mode  in  which  obstruction  ap- 
pears to  affect  peristalsis,  and  the  nature  of  the  distending  fluid. 
He  compares  the  obstructed  intestine  to  the  healthy  stomacb,  to  the 
obstructed  artery  and  duct ;  referring  its  peculiar  appearances  to 
the  dilatable  yet  muscular  structure  of  its  coats. 

In  conclusion,  he  indicates  the  possible  result  of  this  theory  on 
practical  medicine. 

The  following  papers  were  also  read: — 1.  ''On  the  Determina- 
tion of  the  Difference  of  Longitude,  by  means  of  the  Magnetic 
Telegraph.**  By  Elias  Loom  is,  Esq.,  in  a  Letter  to  Lieut.-Col. 
Sabine,  R.A.,  For.  Sec.  R.S.  Communicated  by  Lieut.-Col.  Sabine, 
R.A.,  For.Sec.R.S. 

The  writer  first  refers  to  a  series  of  experiments  made  under  the 
direction  of  Professor  Bache,  for  the  determination  of  the  difference 
of  longitude  between  New  York,  Philadelphia  and  Washington,  by 
means  of  the  magnetic  telegraph.  By  this  series  of  experiments  he 
considers  it  established  that»  by  means  of  Morse's  telegraph,  two 
clocks  distant  from  each  other  200  miles,  can  be  compared  together 
with  the  same  precision  as  if  they  were  placed  side  by  side ;  and 
that  the  difference  of  longitude  of  two  places  can  be  determined 
with  the  same  preci:<ion  as  the  relative  error  of  the  clocks.  These 
results  were  so  satisfactory  that  Professor  Bache  determined  to  pro- 
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secute  them  more  extensively,  and  during  the  past  rammer  cooipa- 
risous  have  been  made  between  New  York  and  Cambridge  observa- 
tory near  Boston.  The  plan  of  operation  this  season  was  more 
matured  than  during  the  former,  llie  comparisons  were  all  made 
between  a  solar  chronometer  at  Cambridge  and  a  sidereal  dock  at 
New  York.  At  ten  o'clock  in  the  evening,  the  two  observatories 
having  been  put  in  telegraphic  communication,  when  the  seconds 
hand  of  the  solar  chronometer  came  round  to<60*,  a  sigpial  was  given 
at  Cambridge,  by  pressing  the  key  of  the  telegraph-register ;  at  the 
same  instant  a  click  was  heard  at  New  York,  and  the  time  was  re- 
corded according  to  the  sidereal  clock.  At  the  end  of  l(f  a  second 
signal  was  given,  which  was  also  recorded  at  New  York ;  at  the  end 
or  another  10*  a  third  signal  was  given,  and  so  on  for  sixty  seconds. 
The  Cambridge  astronomer  then  commenced  beating  seconds  by 
striking  the  key  of  the  telegraph-register  in  coincidence  with  the 
beats  of  his  chronometer.  The  New  York  astronomer  compared  the 
signals  received  with  the  beats  of  his  clock,  and  waited  for  a  coin- 
cidence. When  the  beats  were  sensibly  synchronous  the  time  was 
recorded,  and  the  astronomer  waited  six  minutes  for  another  coin- 
cidence of  beats.  The  Cambridge  astronomer  continned  beating 
seconds  for  fifteen  minutes^  during  which  time  the  New  York  ob- 
server was  sure  of  two  coincidences,  and  might  obtain  three*  When 
these  were  concluded,  the  New  York  astronomer  in  the  same  man- 
ner gave  signals  for  one  minute  at  intervals  of  10*,  and  then  beat 
seconds  for  fifteen  minutes,  during  which  time  the  Cambridge  astro- 
nomer obtained  four  or  five  coincidences  upon  his  chronometer. 
This  mode  of  comparison  was  practised  every  night,  and  it  is  con- 
sidered that  the  uncertainty  in  the  comparison  of  the  time-pieces 
cannot  exceed  two  or  three  hundredths  of  a  second  on  any  night; 
and  in  a  series  of  comparisons  the  error  may  be  regarded  as  entirely 
eliminated. 

Another  mode  of  comparison  which  was  practised  is  that  of  tele- 
graphing star  transits.  A  list  of  stars  which  culminate  near  our 
zenith  at  intervals  of  five  or  six  minutes  was  prepared,  and  the  ob- 
servers, both  at  New  York  and  Cambridge,  were  furnished  with  a 
copy.  They  then  proceeded  as  follows :  Cambridge  selected  two  stars 
from  the  list,  which  we  will  call  A  and  B,  and  struck  the  key  of  hb 
register  at  the  instant  when  the  star  A  passed  each  of  the  seven  wires 
of  his  transit.  These  signab  were  heard  at  New  York,  and  the  times 
recorded.  Cambridge  then  observed  the  transit  of  star  B  in  the 
ordinary  manner  without  telegraphing.  New  York  then  observed 
the  transit  of  star  A  on  his  meridian  in  the  usual  manner ;  and  struck 
his  key  at  the  instant  the  star  B  passed  each  of  the  seven  wires  of 
his  transit,  which  signals  were  heard  and  recorded  at  Cambridge. 
The  difference  of  longitude  between  New  York  and  Cambridge  is 
nearly  twelve  minutes,  affording  ample  time  for  all  these  observations. 
Thus  New  York  obtained  upon  his  own  clock  the  times  of  transit  of 
star  A  over  the  meridians  of  Cambridge  and  New  York ;  and  Cam- 
bridge obtained  upon  his  chronometer  the  times  of  transit  of  star  B 
over  the  same  meridians.   The  difference  of  these  times  gives  the  dif- 
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ference  of  longitude  iDdependeDt  of  the  right  ascension  of  the  stars. 
Both  obsenren  then  reversed  the  axis  of  their  transit  instruments ; 
Cambridge  selected  a  second  pair  of  stars  from  the  list,  and  the  same 
series  of  observations  was  repeated  as  with  the  first  pair.  The  error 
of  collimation  was  thus  eliminated,  and  by  confining  the  observations 
to  stars  within  about  five  degrees  of  the  zenith,  the  influence  of  azi- 
muthal  error  was  avoided.  The  level  being  reati  at  every  reversal, 
the  correction  for  it  was  applied  by  computation.  In  this  manner 
it  is  hoped  to  eliminate  every  possible  source  of  error,  except  that 
which  arises  from  the  personal  habits  of  the  observers.  In  order  to 
eliminate  this  error,  a  traveiHng  observer  worked  for  a  time  at  Cam- 
bridge and  compared  with  the  Cambridge  astronomer ;  then  came 
to  New  York  and  compared  with  the  New  York  astronomer ;  then 
returned  to  Cambridge  again,  and  so  on  as  often  as  was  thought 
necessary.  Finally,  at  the  conclusion  of  the  campaign  all  the  ob- 
servers were  to  meet  at  Cambridge  and  make  a  general  comparison 
of  their  modes  of  observation. 

On  one  or  two  nights  the  preceding  programme  was  changed,  and 
each  observer  telegraphed  both  star  A  and  star  B. 

2.  **  On  the  peculiar  cooling  effects  of  Hydrogen  and  its  com- 
pounds in  cases  of  Voltaic  Ignition."  By  W.  F.  Stevenson,  Es<|., 
F.R.S. 

In  this  communication  the  author  gives  several  theorems  which 
he  considers  to  be  established  by  the  experiments  cited  in  a  pam- 
phlet which  he  published,  entitled  ''The  Non-decomposition  of  Water 
distinctly  proved."  He  then  states,  that  when  we  apply  the  prin- 
ciple of  these  theorems  to  Mr.  Grove's  dbcovery  of  the  cooling 
properties  of  hydrogen,  it  will  be  found  to  admit  of  a  most  simple 
solution :  **  for  instance,  when  the  coil  of  platinum  wire  is  connected 
with  the  poles  of  the  electric  battery,  and  the  current  is  established, 
it  is  evident  that  the  electric  matter  thus  passed  through  the  wire 
must  escape  at  the  contrary  end  (the  air  with  which  the  wire  is 
surrounded  not  being  a  conductor  of  electricity),  and  as  the  quan- 
tity of  electric  matter  thus  transmitted  is  considerable,  and  its  exit 
from  the  wire  confined  but  rapid,  that  commotion  before  noticed 
(in  one  of  the  author's  theorems)  necessarily  ensues  and  causes  the 
ignition  of  the  wire ;  but  when  the  coil  of  wire  is  immersed  in 
hydrogen,  which  is  a  conductor  of  electricity,  it  is  evident  that  the 
electric  matter  must  be,  at  the  same  moment,  abstracted  or  con- 
ducted from  every  portion  of  the  wire,  and  consequently  the  com- 
motion or  rush  of  the  electric  matter  at  the  extremity  of  the  wire, 
which  causes  the  ignition,  is  suspended  and  the  comparative  cool- 
ness of  the  wire  is  Uie  necessary  result." 

3.  Postscript  to  a  paper  "  On  the  Ganglia  and  Nerves  of  tlie 
Heart,"  with  two  drawings.     By  Robert  Lee,  M.D.,  F.R.S. 

The  author  states  that  since  his  former  communication  was  pre- 
sented to  the  Royal  Society  he  has  made  a  very  minute  dissection 
in  alcohol  of  the  whole  nervous  system  of  the  young  heifer's  heait. 
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lo  this  preparation  the  distribution  of  the  ganglia  and  nerves  over 
the  entire  surface  of  the  heart,  and  the  relations  of  these  structures 
to  the  blood-vessels  and  muscular  substance,  are  considered  by  the 
author  to  be  far  more  fully  displayed  than  in  any  of  his  former  dis- 
sections. He  states,  that  on  the  anterior  surface  there  are  distinctly 
vbible  to  the  naked  eye,  ninety  ganglia  or  ganglionic  enlargements 
on  the  nerves,  which  pass  obliquely  across  the  arteries  and  ue  mus- 
cular fibres  of  the  ventricles  from  their  base  to  the  apex;  that  these 
ganglionic  enlargements  are  observed  on  the  nerves,  not  only  where 
they  are  crossing  the  arteries,  but  where  they  are  ramifying  on  the 
muscular  substance  without  the  blood-vessels ;  that  on  the  posterior 
surface  the  principal  branches  of  the  coronary  arteries  plunge  into 
the  muscular  substance  of  the  heart  near  the  base,  and  many  nerves 
with  ganglia  accompany  them  throughout  the  walls  to  the  lining 
membrane  and  columnse  camece. 

The  author  considers  that,  in  the  accompanying  beautiful  draw- 
ings, Mr.  West  has  depicted  with  the  greatest  accuracy  and  minute- 
ness the  whole  nervous  structures  demonstrable  in  this  preparation 
on  the  surface  of  the  heart ;  but  that  the  ganglia  and  nerves  repre- 
sented in  these  drawings  constitute  only  a  small  portion  of  the 
nervous  system  of  the  heart,  numerous  ganglia  being  formed  in  the 
walls  of  the  heart  which  no  artist  can  represent. 

4.  "  On  the  Aurora  Borealis  which  occurred  on  the  evening  of 
Friday,  the  17th  of  November,  1848."  By  Mr.  R.  Smith,  Black- 
ford, Ferthshire.    Communicated  by  P.  M.  Koget,  M.D.y  F.R.S. 

The  author  states  that  the  17th  of  November  was  a  fine  day  with 
a  clear  sky  and  bright  sunshine :  towards  evening  the  sky  became 
cloudy  and  a  few  drops  of  rain  fell,  but  it  soon  again  became  clear, 
with  the  exception  of  a  few  fleecy  clouds  that  here  and  there  dimmed 
its  brightness.  At  6^  45°^  a  soft  and  gentle  light  began  to  illumine 
the  northern  region  of  tlie  sky;  and  at  7  o'clock  a  considerable 
portion  of  it  was  covered  with  dark-red  streams  of  light  towards 
the  east ;  while  streamers  moving  to  and  fro,  arrayed  in  colours  of 
golden  and  silvery  hues,  overspread  the  south  and*  north.  About 
8  o'clock  there  appeared  near  the  zenith,  and  upon  the  magnetic 
meridian,  a  ring  of  an  elliptical  form,  from  which  proceeded  in  all 
directions  towards  the  horizon,  beams  or  columns  of  light,  giving  to 
the  heavens  the  appearance  of  a  splendid  vault,  with  its  top  adorned 
with  a  crown  or  wreath ;  while  around  and  within  the  vault  were  to 
be  seen  clouds  of  brilliant  light  flashing  towards  and  from  the  crown 
or  central  circle  of  the  aurora,  sometimes  tinged  with  prismatic  rays, 
at  other  times  intensely  white  and  lucid.  About  half- past  nine 
nearly  the  whole  of  the  aerial  canopy  was  clad  with  clouds  of  a 
bright  red  colour,  casting  a  curious  reddened  hue  over  the  objects 
on  the  surface  of  the  earth.  After  a  short  period  of  time  had 
elapsed,  the  red  colour  began  to  diminish  in  intensity,  and  was  again 
replaced  by  the  white  dome.  However,  in  various  parts  of  the  sky 
the  red  colour  still  remained,  principally  in  the  north-west,  south- 
west, and  north-east.     Between  the  hours  of  twelve  and  one  beams 
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of  brilliant  white  light  oommenced  shootiDg  up  io  the  south  from 
the  horixon  to  tlie  central  ring  or  pole.  The  beams  appeared  to  be 
at  nearij  eqnal  distances  from  each  other,  the  entire  cc4umn  of  them 
stretching  OTer  a  space  equal  to  about  one-fifth  part  of  the  visible 
horizon,  in  the  form  of  a  fan*  The  whole  figure  rapidly  clianged 
from  a  pure  white  light  into  a  glow  of  brilliant  colours  of  every  tint, 
variegating  the  undulating  waves  as  they  rolled  on  their  way  to  the 
pole  of  the  aurora.  In  the  course  of  three  minutes  these  gave  place 
to  the  white  fiashing  radiations. 

During  the  time  of  the  aurora  there  were  a  great  number  of  small 
meteors,  the  direction  of  whose  motion  was  from  east  to  west,  and 
which  appeared  to  be  considerably  below  the  sphere  of  the  aurora. 

A  box  containing  a  delicately  balanced  needle,  was  exposed  upon 
the  ground  during  the  display  of  the  aurora,  but  did  not  appear  to 
be  affected  in  the  slightest  degree  till  about  one  o'clock,  when  it  wa» 
observed  to  be  considerably  deflected.  At  the  time  when  the  needle 
was  dbtorbed,  there  was  a  dense  column  of  radiating  light  in  the 
north-west  and  south-east.  The  reflexion  from  the  north-west  was 
so  clear,  that  when  made  to  fall  upon  the  polarizing  plate  of 
M.  Biot's  polarizing  apparatus,  and  a  film  of  mica  was  pUiced  upon 
the  stage  of  the  instrument,  the  various  colours  produced  by  the 
mica  were  beautifully  clear  and  distinctly  seen  in  the  analysing  glass. 

The  author  considers  that  the  phenomenon  of  the  colours  which 
were  noticed,  was  probably  caused  by  exhalations  or  vapour  floating 
in  the  atmosphere,  betwixt  the  light  of  the  aurora  and  the  observer, 
causing  a  refraction  of  the  rays  transmitted  to  the  eye,  analogous  to 
that  which  produces  the  phenomenon  of  halos.  The  continued 
undulations  of  the  auroral  light,  and  also  the  passing  of  the  ray^ 
through  thick  and  thin  portions  of  the  vapour,  may,  he  considers, 
have  produced  the  great  variety  of  colours.  Duriug  the  time  of 
the  exhibition  of  this  phenomenon,  a  thin  fog  or  vapour  was  observed 
on  both  sides  of  the  auroral  fan.  The  author  is  of  opinion  that  the 
cause  which  produced  the  variety  of  tints,  is  different  from  that 
which  occasioned  the  red-coloured  auroral  clouds.  At  the  time  of 
the  latter  phenomenon  the  moon's  position  was  nearly  due  east,  and 
a  cloud  moved  from  the  west  towards  the  east,  which  in  its  course 
passed  between  the  moon  and  the  observer;  as  soon  as  the  cloud 
obscured  the  light  of  the  moon,  the  red  colour  to  the  north-west 
disappeared,  but  became  visible  when  an  opening  in  the  cloud  allowed 
the  rays  to  pass  through,  and  again  vanished  when  another  portion  of 
the  cloud  cut  off  the  light;  and  when  the  cloud  had  finally  passed 
over,  the  red  colour  in  the  different  parts  of  the  sky  resumed  the 
same  tint  that  it  possessed  before  the  moonlight  was  obscured  by 
the  cloud.  The  author  states  that  it  would  thus  appear,  that  when 
the  light  of  the  moon  was  incident  at  a  certain  angle  upon  the  white 
light,  or  some  kind  of  vapour  that  surrounded  it,  a  red  colour  was 
produced ;  and  hence  that  the  moon  is  in  some  way  or  other  con- 
nected with  the  phenomenon.  He  remarks,  that  the  red  colour 
was  first  observfd  in  the  east,  and  the  moon  being  in  that  quarter 
of  the  heavens,  tlio  rnys  proceodinp  from  it  would  first  coinc  in 
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contact  with  that  part  of  the  aurora  towards  the  east.  When  the 
aurora  commenced,  the  moon  was  considerably  below  the  horizon ; 
but  this,  it  is  considered,  does  not  form  any  serious  objection  to 
what  has  been  stated,  since  the  aurora  soared  to  so  gpreat  a  height, 
that  the  rays  of  light  proceeding  from  her  would  strike  the  aurora  a 
considerable  time  before  she  arose  above  the  horizon. 

The  aurora  continued  for  upwards  of  six  hours,  and  during  that 
time  the  thermometer  stood  at  34®. 


January  18,  1849. 
The  MARQUIS  OF  NORTHAMPTON,  V.P.,  in  the  Chair. 

A  paper  was  read,  entitled  '*  On  the  Development  and  Homolo- 
gies of  the  Carapace  and  Plastron  of  the  Chelonian  ReptUea."  By 
Professor  Owen,  F.R.S. 

The  author  commences  by  defining  the  several  parts  of  which  the 
osseous  thoracic-abdominal  case  of  the  Chelonian  Reptiles  is  com- 
posed, and  briefly  discusses  the  several  opinions  that  have  been 
published  with  regard  to  their  nature  and  homologies,  dwelling 
chiefly  on  that  recently  proposed  by  Prof.  Rathk^,  in  his  work  on 
the  Development  of  the  Chelonioy  in  which  it  is  contended  that  the 
carapace  consists  exclusively  of  the  development  of  parts  of  the 
endo-skeleton,  viz.  the  neural  spines  and  vertebral  ribs  (plewn^po' 
phi/ses),  agreeably  with  the  opinion  of  Cuvier  and  Bojanus,  and 
that  the  remainder  of  the  thoracic-abdominal  case,  consisting  of  the 
''marginal  pieces"  and  ** plastron,"  are  formed  entirely  from  bones 
of  the  dermal  system. 

Adverting  to  the  hypotheses  of  Cuvier,  Geofiroy  and  Meckel,  that 
the  thoracic-abdominal  case  is  a  modification  of  parts  of  the  endo- 
skelclou  exclusively,  the  author  tests  their  determinations  by  com- 
parisons with  the  corresponding  parts  of  the  bird  and  crocodile,  and 
infers,  from  the  latter  animal,  that  the  hyostemal,  hyposternal  and 
xiphisternal  bones  arc  not  parts  of  the  sternum,  but  are  homologous 
with  the  hsBmapophyse^ (sternal  ribs  and  abdominal  ribs);  those  in  the 
Plesiosaurus  making  the  nearest  approach  to  the  peculiar  develop- 
ment of  the  parts  in  the  Chelonioy  especially  as  they  appear  in  the 
plastron  of  the  immature  Terrapenes  and  Sea-turtles. 

Admitting  that  any  hypothesis  framed  from  the  comparison  of  the 
completed  structures  in  the  adult  Vertebrata  requires  for  confirma- 
tion its  agreement  with  the  important  phenomena  of  the  develop- 
ment of  those  structures,  the  author  proceeds  to  apply  that  test. 

He  details  his  observations  on  the  development  of  the  skeleton, 
and  especially  of  the  thoracic-abdominal  case,  in  the  embryos  and 
young  of  diflercnt  genera  of  Chehnia*  The  chief  facts  that  have 
governed  his  conclusions  are  the  following: — 

With  respect  to  the  carapace.  The  cartilaginous  basis  of  the 
ijiiiral  plates  is  «levelopcfl  in  the  substance  of  thr  derm ;  and  uf 
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these,  the  9th,  lOth,  11th,  and  the  '  ouchal'  plate  are  ossified  from 
independent  centres,  and  remain  permanently  free  from  anchylosis 
with  the  subjacent  spines  of  the  vertebrse :  they  are,  therefore, 
<<  dermal  bones,"  homologous  with  those  that  overlie  the  vertebrae 
of  the  crocodile.  But  the  first  to  the  eighth  neural  plates  inclusive 
are  serial  homoiogues  with  the  foregoing,  and  must,  therefore,  have 
the  same  general  homology.  The  objection  that  ossification  extends 
into  their  dermal  cartilaginous  basis  from  the  neural  spines  is  met 
by  the  remark,  that  other  parts,  e,g.  the  radius  and  ulna  of  the  frog, 
are  ossified  from  a  common  centre,  without  their  homological  di- 
stinctness being  thereby  masked  or  destroyed.  The  course  or  start- 
ing-point of  ossification  does  not  determine  the  nature  and  homology 
of  parts,  and  the  author  refers  what  he  believes  to  be  an  erroneous 
conclusion  of  Prof.  Rathk6  to  undue  value  being  given  to  the  cha- 
racter of  connation. 

The  cartilaginous  basis  of  the  costal  plates  is  developed  in  the 
substance  of  the  derm ;  the  subjacent  ribs  are  previously  ossified  and 
present  the  normal  slender  form.  But  ossification  extends  from  near 
the  head  of  each  of  the  eight  pairs  of  dorsal  ribs,  from  the  second 
to  the  ninth  pair  inclusive,  into  the  superincumbent  dermal  carti- 
lages. This  had  been  described  as  the  development  of  the  tubercle 
of  the  rib.  But  Prof.  Owen  observes  that,  in  the  development  of 
the  carapace  of  the  young  of  the  Testudo  indica,  the  connation  of 
the  costal  plate  with  the  rib  commences  at  a  difierent  point  in  each 
rib  alternately,  and  appears  to  be  governed  by  the  arrangement  of  the 
horny  scutes  above.  Another  objection  to  these  ossific  expansions 
being  the  tubercles  of  the  ribs  is  presented  by  their  abutment  me- 
siaUy  against  the  neural  plates,  not  against  the  vertebral  diapo- 
physes,  as  in  the  bird  and  crocodile. 

In  regard  to  the  development  of  the  plastron,  the  author  describes 
two  situations  in  which  the  primitive  cartilages  are  developed,  cor- 
responding with  those  in  the  embryo-carapace,  viz.  one  belonging  to 
the  endo-skeleton,  the  other  in  the  derm.  The  first  form  under 
which  the  endo-skeletal  parts  of  the  plastron  appear  agrees  with  the 
evidence  afforded  by  the  comparison  of  the  fully-developed  parts 
with  those  of  the  crocodile,  and  proves  the  hyostemals,  hypostemab 
and  xiphisternals  to  be  ' haemapophyses'  or  abdominal  ribs:  the 
hyostemals  and  hypostemab  are  primitively  long,  slender,  trans- 
verse bars,  which  join  the  vertebral  ribs  in  the  Tortoises  and  Terra- 
penes,  without  the  intervention  of  any  marginal  pieces.  The  ossifi- 
cation of  the  superadded  dermal  portions  proceeds  from  the  pre- 
viously ossified  endo-skeletal  elements. 

The  author  concurs  with  M.  Rathk6  in  regarding  the  marginal 
pieces  as  *  dermal  bones,'  and  concludes  by  a  full  discussion  of  the 
facts  and  arguments  which  have  led  him  to  a  difierent  conclusion 
respecting  the  nature  and  homologies  of  the  carapace  and  plastron. 

The  memoir  is  illustrated  by  figures  of  the  carapace  and  pla- 
stron, and  of  the  corresponding  segments  of  the  skeleton  in  the  bird 
and  crocodile,  and  of  the  development  of  the  thoracic-abdominal  case 
in  land-  and  sea-chelonians. 
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January  25,  1849. 

Sir  H.  11.  INGLIS,  Bart.,  Vice-Presidient,  in  the  Chair. 

Tlie  following  papers  were  read : — 1 .  Some  remarks  on  a  paper 
entitled  *'  On  the  Depth  of  Rain  which  falls  in  the  same  localities  at 
diff'er«'nt  Altitudes  in  the  Hilly  districts  of  Lancashire,  Cheshire,  Slc^ 
by  S.  C.  Homersham,  C.E."  By  John  Fletcher  MUler,  Eaq.  Com- 
municated by  Lieut-Col.  Sabine,  R.A.,  For.  Sec  RJS. 

The  author,  after  alluding  to  the  discordance  between  the  con- 
clusions at  which  he  had  arrived  from  a  discussion  of  his  meteoro- 
logical observations  in  the  lake  district  of  Cumberland  and  West- 
moreland, described  in  a  former  paper,  and  those  drawn  from  the 
same  facts  by  Mr.  Homersham,  in  a  paper  read  before  the  Society 
on  the  25th  of  May  last,  states  that  the  results  for  the  year  1S4>8 
ffhow  a  precisely  similar  gradation  to  those  of  the  two  preceding 
years ;  and  that  the  whole  of  the  observations  appear  to  warrant  the 
conclusion  which  he  had  ventured  to  draw  from  those  detailed  io 
his  former  paper. 

He  remarks  that,  as  the  rain-gauges  are,  with  one  eiception,  si- 
tuated OH  the  high  mountains  surrounding  the  head  of  the  Vale  of 
Wastdale,  this  valley  is  the  only  one  which  can  fairly  be  selected  as 
a  standard  in  comparing  the  quantities  of  rain  obtained  at  the  differ- 
ent mountain  stations.  The  discordance  between  his  conclusions  and 
tiiose  arrived  at  by  Mr.  Homersham,  he  considers,  has  arisen  from 
that  gentleman  having  selected  the  distant  and  excessively  wet  loca- 
lity of  Scatbwaite  at  the  head  of  the  southern  fork  of  Borrowdale, 
04  a  representative  of  the  quantity  of  water  deposited  in  the  valleys 
generally. 

It*  the  receipts  of  the  mountain  gauges,  he  observes,  be  compared 
with  the  rain-fall  at  Wastdale  Head,  or  in  any  of  the  other  valleys 
e.xci  pt  Seathwaite,  it  will  be  found  that  the  quantity  increases  con- 
siderably up  to  1900  ftet,  where  it  reaches  a  maximum;  and  that 
above  this  elevation  it  rapidly  decreases,  until  at  2800  feet  above  the 
sea  the  amount  is  very  much  less  than  in  the  surrounding  valleys. 

In  conclusion,  the  author  states  thai  it  appears  to  him,  that  much 
of  the  discordance  in  the  results  obtained  at  various  elevations  amongst 
the  mountains  has  arisen  from  the  circumstance  of  the  instruments 
having  been  placed  on  the  slope  or  breast  of  the  bill  nearly  in  a  line 
with  each  other;  in  which  positions,  he  is  convinced  from  experi- 
ence, that  when  strong  winds  prevail,  the  gauges  are  exposed  to  eddies 
or  counter-currents,  which  prevent  a  portion  of  the  water  from  enter- 
ing the  funnel,  and  thus  a  less  depth  of  rain  is  obtained  than  is  due 
to  the  elevation. 

The  gauges  under  his  superintendence  being  all  stationed  either 
on  the  top  or  shoulder  of  the  mountain,  and  exposed  to  the  wind 
fix>m  ever)'  point  of  the  com^uiss,  are  not,  he  observes,  open  to  this 
objection. 

'2.  Siip|tlrnuiil  !«i  a  p.ipcr     (^ii  iIm*  Th«ory  of  certain  Bands  s<cn 
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in  the  Spectrum."  By  G.  G.  Stoker  Esq^  M.A.,  Fellow  of  Pem- 
broke College,  Cambridge.  Communicated  by  the  Rev.  Baden  Powell, 
M.A.,  F.R.S. 

The  principal  object  of  the  author  in  this  communication  is  to 
point  out  some  practical  applications  of  the  interference  bands  re- 
cently discovered  by  Professor  Powell,  the  theory  of  which  was  con« 
sidered  by  the  author  in  the  paper  to  which  the  present  is  a  supple- 
ment   The  bands  seem  specially  adapted  to  the  determination  of 
the  dispersion  in  media  which  cannot  be  procured  in  sufficient  purity 
to  exhibit  the  fixed  lines  of  the  spectrum.     The  ordinary  experi- 
ments of  interference  allow  of  the  determination  of  refractive  indices 
with  great  precision ;  but  in  attempting  to  determine  in  this  way  the 
dbpersion  of  the  retarding  plate  employed,  there  is  the  want  of  a 
definite  object  to  observe  in  connection  vnth  the  different  parts  of 
the  spectrum.    In  Professor  Powell's  experiment,  the  wire  of  the 
telescope,  placed  in  coincidence  with  one  of  the  fixed  lines  of  the 
spectrum  previously  to  the  insertion  of  the  retarding  plate  into  the 
fluid,  marks  the  place  of  the  fixed  line,  and  so  affords  a  definite  ob- 
ject to  observe  when  the  retarding  plate  is  inserted  into  the  fluid, 
and  the  spectrum  is  consequently  traversed  by  bands  of  interference. 
The  practical  applications  considered  by  the  author  are  princi- 
pally four.     In  the  first,  the  variation  of  the  refractive  index  of  the 
plate  in  passing  from  one  fixed  line  to  another  is  determined,  the 
absolute  refractive  index  for  some  one  fixed  line  being  supposed  ac- 
curately known.     The  observation  consists  in  counting  the  number 
of  bands  seen  between  two  fixed  lines  of  the  spectrum,  the  frac- 
tions of  a  band-interval  at  the  two  extremities  being  measured  or 
estimated. 

In  the  second  application,  the  absolute  refractive  index  of  the  plate 
is  determined  for  some  one  fixed  line  of  the  spectrum.  The  obser- 
vation consists  in  counting  the  number  of  bands  which  move  across 
the  wire  of  the  telescope,  previously  placed  in  coincidence  with  the 
fixed  line  in  question,  when  the  plate  is  inclined  to  the  incident  light. 
The  third  application  is  to  the  determination  of  the  change  in  the 
refractive  index  of  the  fluid,  for  any  fixed  line  of  the  spectrum,  pro- 
duced by  a  change  in  the  temperature.  The  observation  consists  in 
counting  the  number  of  bands  which  move  across  the  wire  of  the 
telescope  while  the  temperature  sinks  from  one  observed  value  to 
another,  the  temperature  being  noted  by  means  of  a  delicate  ther- 
mometer which  remains  in  the  fluid.  For  this  observation  a  know- 
ledge of  the  refractive  index  of  the  retarding  plate  is  not  required. 

The  fourth  application  is  to  the  determination  of  the  change  of 
velocity  of  the  light  corresponding  to  any  fixed  line  of  the  spectnim, 
when  the  direction  of  the  refracted  wave  changes  with  reference  to 
certain  fixed  lines  in  the  plate,  which  is  here  supposed  to  belong  to 
a  doubly  refracting  crystal.  The  observation  consists  in  counting 
the  bands  as  they  pass  the  wire  when  the  plate  is  inclined.  It  re- 
quires that  the  plate  should  be  mounted  on  a  graduated  instrument. 
It  would  be  possible  in  this  way  to  determine,  by  observation  alone, 
the  wave  surface  belonging  to  each  dxeil  line  <^i'  the  spectrum. 
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While  conBidering  the  theory  of  Professor  Powell's  bands,  the  au- 
thor was  led  to  perceive  the  explanation  of  certain  bands,  described 
by  Professor  Powell,  which  are  seen  in  the  secondary  spectrum  formed 
by  two  prisms  which  produce  a  partial  achromatism.  Although  the 
account  of  these  bands  has  been  published  many  years,  they  do  not 
seem  hitherto  to  have  attracted  attention.  It  is  easily  shown  by  com- 
mon optics  that  when  two  colours  are  united  by  means  of  two  prisms, 
the  deviation,  regarded  as  a  function  of  the  refractive  index,  the 
angle  of  incidence  being  given,  is  a  maximum  or  minimum  for  some 
intermediate  colour.  For  the  latter  colour,  two  portions  of  light  of 
consecutive  degrees  of  refrangibiiity  come  out  parallel ;  and  there- 
fore the  diffraction  bauds  belonging  to  different  kinds  of  light,  of 
very  nearly  the  same  refrangibiiity  with  the  one  in  question,  are  su- 
perposed in  such  a  manner  that  the  dark  and  bright  bands  respect- 
ively coincide.  Thus  distinct  bands  are  visible  in  the  secondary 
spectrum,  although  none  would  be  seen  in  the  spectrum  formed  by 
a  single  prism,  in  consequence  of  the  mixture  of  the  bright  and  dark 
bands  belonging  to  different  kinds  of  light  of  nearly  the  same  degree 
of  refrangibiiity.  The  diffraction  bands  here  spoken  of  are  of  very 
sensible  breadth,  in  consequence  of  the  small  width  of  the  aperture 
employed  in  the  actual  experiment. 

When  a  spectrum  is  viewed  through  a  narrow  slit  half  covered  by 
a  plate  of  mica,  the  edge  of  which  bisects  the  slit  longitudinally,  and 
is  held  parallel  to  the  fixed  lines  of  the  spectrum,  the  bands  described 
by  Sir  David  Brewster  are  seen,  provided  the  mica  plate  lie  at  the 
side  at  which  the  blue  end  of  the  spectrum  is  seen,  and  provided  the 
thickness  of  the  plate  and  the  breadth  of  the  slit  lie  within  certain 
limits.  When  these  bands  are  invisible  in  consequence  of  the  slit 
being  too  narrow,  or  the  spectrum  too  broad,  it  follows  from  theory 
that  the  bands  ought  to  appear  when  the  slit  and  plate  are  turned 
round  the  axis  of  the  eye,  so  that  the  edge  of  the  plate  is  no  longer 
parallel  to  the  fixed  lines  of  the  spectrum.  The  author  has  verified 
this  conclusion  by  experiment,  employing  plates  adapted  to  obser- 
vations with  the  naked  eye,  which  are  best  suited  to  the  purpose. 


February  1,  1849. 
GEORGE  RENNIE,  Esq.,  Treasurer,  Vice-President,  in  the  Chair. 

The  following  paper  was  read : — "On  the  Chemistry  of  the  Urine ;" 
in  three  Parts.     By  H.  Bence  Jones,  M.D.,  M.A.,  F.R.S. 

Part  I.  On  the  variations  of  the  Acidity  of  the  Urine  in  Health, 

The  mode  of  examination  adopted  by  the  author  was  the  following : 
Two  test  solutions  were  made ;  the  one  with  carbonate  of  soda ;  the 
other  with  dilute  sulphuric  acid,  of  such  strength  that  each  measure 
of  a  graduated  tube,  when  filled  with  either  solution,  was  equivalent 
to  one- twelfth  of  a  grain  of  dry  and  pure  carbonate  of  soda. 

A  weighed  quantity  of  urine  was  neutralized  by  one  or  other  of 
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the  test  aolutionSf  and  thiis  the  degree  of  acidity  or  alkalescence  waa 
determined. 

Diurnal  variations  in  the  acidity  of  the  urine  were  observed.  The 
acidity  of  the  urine  was  found  to  ebb  and  flow  ;  it  was  greatest  a 
short  time  before  food  was  taken,  and  was  least  about  three  hours 
after  breakfost,  and  five  or  six  hours  after  dinner,  when  it  reached 
the  minimum  point ;  after  which  it  jigain  increased,  and  attidned  the 
nmzimum  point  previous  to  food  being  again  taken. 

If  no  food  was  taken,  the  acidity  varied  but  slightly  for  twelve 
hours. 

By  comparing  the  eflfect  of  vegetable  food  with  animal  food,  it 
appau^d  that  the  food  which  irritated  the  stomach  most  and  caused 
moat  secretion  of  acid  in  the  stomach,  caused  the  greatest  oscillations 
in  the  urine. 

Dilute  sulphuric  acid  taken  in  large  doses  produced  but  little 
effiBCt  on  the  variations  of  the  acidity  of  the  urine ;  but  it  was  proved 
to  increase  the  acidity  of  the  urine. 

P^utll.  On^simmltaMeouswmatiansrfikeamamniafUricAeid 
emd  ike  Aeidi^  afiht  Urtne-in  a  heakhy  state. 

The  result  of  these  experiments  is,  that  there  is  no  relation  be- 
tween the  acidity  of  the  urine  and  the  amount  of  uric  acid  in  it. 
The  urine  that  was  most  acid  contained  least  uric  acid ;  that  which 
contained  most  uric  acid  was  not  most  acid.  All  food  causes  an  in- 
crease in  the  amount  of  uric  acid  in  the  urine ;  and  there  is  no  de- 
cided difierence  between  vegetable  and  animal  food,  either  as  to  the 
increase  or  diminution  of  the  amount  of  uric  acid  in  the  urine. 

Fart  III.  Variations  cf  the  Sulphates  in  the  Urine  in  the  healthy 
siatef  and  an  the  influence  of  Sulphuric  Acid^  Sulphur  and  the  Suh 
phaies,  on  the  Su^hates  in  the  urine. 

The  result  of  these  experiments  is,  that  the  sulphates  in  the  urine 
are  much  increased  by  food,  whether  it  be  vegetable  or  animal.  Ex- 
ercise does  not  produce  a  marked  increase  in  the  sulphates.  Sul- 
phuric acid,  when  taken  in  large  quantity,  increases  the  sulphates  in 
the  urine.  In  small  quantity,  even  when  long-continued,  no  effect 
on  the  amount  of  sulphates  is  manifest. 

Sulphur  taken  as  a  medicine  increases  the  sulphates  in  the  urine. 
Sulphate  of  soda  and  sulphate  of  magnesia  produce  the  most  marked 
increase  in  the  sulphates  in  the  urine. 


February  8,  1849. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 

A  paper  was  read,  entitled  **  On  the  application  of  the  Theory  of 
Elliptic  Functions  to  the  Rotation  of  a  Rigid  Body  round  a  Fixed 
Point."     By  James  Booth,  L.L.D.,  F.R.S. 

In  the  introduction  to  his  investigation,  the  author,  after  noticing 
the  iuvi'stigation:;  of  D'Alfnibt-i-t  and  Eulor,  luul  the  solution  of  this 
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problem  by  Lagrange,  refers  more  particularly  to  the  memoir  of 
Poiosot,  ID  which  the  motion  of  a  body  round  a  fixed  point,  and  free 
from  the  action  of  accelerating  forces,  is  reduced  to  the  motion  of 
a  certain  ellipsoid  whose  centre  is  fixed,  and  which  roUs  without 
sliding  on  a  plane  fixed  in  space ;  and  likewise  to  the  researches 
of  Maccullagh,  in  which,  by  adopting  an  ellipsoid  the  reciprocal  of 
that  chosen  by  Poinsot,  he  deduced  uose  results  which  long  before 
had  been  arrived  at  by  the  more  operose  methods  of  Euler  and  La- 
grange ;  observing,  however,  that  it  is  to  Legendre  that  we  are  in- 
debted for  the  happy  conception  of  substituting,  as  a  means  of  inves- 
tigation, an  ideal  ellipsoid  having  certain  relations  with  the  actually 
revolving  body.  He  then  states,  that  several  years  ago  he  was  led 
to  somewhat  similar  views,  from  remarking  the  identity  which  exists 
between  the  formulae  for  finding  the  position  of  the  principal  axes  of 
a  body  and  those  for  determining  the  symmetrical  diametera  of  an 
ellipsoid;  and  further  observing  that  the  expression  for  the  per- 
pendicular from  the  centre  on  a  tangent  plane  to  an  ellipsoid,  in 
terms  of  the  cosines  of  the  angles  which  it  makes  with  the  axes,  is 
precisely  the  same  in  form  as  that  which  gives  the  value  of  the  mo- 
ment of  inertia  round  a  line  passing  through  the  origin.  Guided  by 
this  analogy,  he  was  led  to  assume  an  ellipsoid  the  squares  of  whose 
axes  should  be  directly  proportional  to  the  moments  of  inertia  round 
the  coinciding  principal  axes  of  the  body.  This  is  also  the  ellipsoid 
chosen  by  Maccullagh.  Although  it  may  at  first  sight  appear  of 
little  importance  which  of  the  ellipsoids — the  inverse  of  Poinsot,  or 
the  direct  of  Maccullagh  and  the  author — is  chosen  as  the  geome- 
trical substitute  for  the  revolving  body,  it  is  by  no  means  a  matter 
of  indifference  when  we  come  to  treat  of  the  properties  of  the  in- 
tegrals which  determine  the  motion.  Generally  those  integrals  de- 
pend on  the  properties  of  those  curves  of  double  flexure  in  which 
cones  of  the  second  degree  are  generally  intersected  by  concentric 
spheres ;  and  it  so  happens  that  the  direct  ellipsoid  of  moments  is 
intersected  by  a  concentric  sphere  in  one  of  these  curves.  By  means 
of  the  properties  of  these  curves  a  complete  solution  may  be  ob- 
tained even  in  the  most  general  cases,  to  which  only  an  approxi- 
mation has  hitherto  been  made. 

In  the  first  section  of  the  paper,  the  author  establishes  such  pro- 
perties as  he  has  subsequently  occasion  to  refer  to,  of  cones  of  the 
second  degree,  and  of  the  curves  of  double  curvature  in  which  these 
surfaces  may  be  intersected  by  concentric  sphe^*es,  some  of  which 
he  believes  will  not  be  found  in  any  published  treatise  on  the  sub- 
ject. He  considers  that  he  has  been  so  fortunate  as  to  be  the  first 
to  obtain  the  true  i*epresentative  curve  of  elliptic  functions  of  the 
first  order.  It  is  shown  that  any  spherical  conic  section,  the  tan- 
gents of  whose  principal  semiarcs  are  the  ordinates  of  an  equilateral 
hyperbola  whose  transverse  semiaxis  is  1,  may  be  rectified  by  an 
elliptic  function  of  the  first  order;  and  the  quadrature  of  such  a 
curve  may  be  efiected  by  a  function  of  the  same  order,  when  the 
cotangents  of  the  halves  of  the  principal  arcs  are  the  ordinates  of 
the  samp  equilateral  hyperbola. 
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This  particular  species  of  spherical  ellipse  the  author  has  called 
the  '*  Parabolic  Ellipse,"  because,  as  is  shown  in  the  course  of  the 
investigation,  it  is  the  gnomonic  projection,  on  the  surface  of  a  sphere, 
of  the  common  parabola  whose  plane  touches  the  sphere  at  the  focus. 
As  in  this  species  of  spherical  ellipse  either  the  focus  or  the  centre 
may  be  taken  as  the  origin  of  the  spherical  radii  vectores,  in  effect- 
ing the  process  of  rectification,  we  are  unexpectedly  presented  with 
Lagrange's  scale  of  modular  transformations,  as  also  with  the  other 
equally  well-known  theorem  by  which  the  successive  amplitudes  are 
connected.  Among  other  peculiar  properties  of  the  spherical  para- 
bolic ellipse  established  in  this  paper,  it  is  shown  that  the  portion  of 
a  great  circle  touchins  the  curve,  and  intercepted  between  the  per- 
pendicular arcs  on  it  from  the  foci,  is  always  equal  to  a  quadrant. 

In  the  second  and  following  sections,  the  author  proceeds  to  dis- 
cuss the  problem  which  is  the  immediate  subject  of  the  paper. 
Having  established  the  ordinary  equations  of  motion,  he  shows  that, 
if  the  direct  ellipsoid  of  moments  be  constructed,  the  motion  of  a 
rigid  body  acted  on  solely  by  primitive  impulses  may  be  represented 
by  this  ellipsoid  moving  round  its  centre,  in  such  a  manner  that  its 
surface  shall  always  pass  through  a  point  fixed  in  space.  Thb  point, 
so  fixed,  is  the  extremity  of  the  axis  of  the  plane  of  the  impressed 
couple,  or  of  the  plane  known  as  the  invariable  plane  of  the  motion. 

But  a  still  clearer  idea  of  the  motion  of  such  a  body  is  presented 
in  the  subsequent  investigations,  it  being  there  shown,  that  the  most 
general  motion  of  a  body  round  a  fixed  point  may  be  represented  by 
a  cone  rolling  with  a  certain  variable  velocity  on  a  plane  whose  axis 
is  fixed,  while  this  plane  revolves  about  its  own  axis  with  a  certain 
uniform  velocity.  This  cone  may  always  be  determined.  For  the 
circular  sections  of  the  invariable  cone  coincide  with  the  circular 
sections  of  the  ellipsoid  of  moments ;  whence  the  cyclic  axes  of 
the  ellipsoid,  or  the  diameters  perpendicular  to  the  planes  of  these 
sections,  will  be  the  focal  lines  of  the  supplemental  cone;  and  as 
the  invariable  plane  is  always  a  tangent  plane  to  this  cone,  we  have 
sufficient  elements  given  to  determine  it 

From  these  considerations  it  appears  that  wc  may  dispense  alto- 
gether with  the  ellipsoid  of  moments,  and  say  that  if  two  right  lines 
be  drawn  through  the  fixed  point  of  the  body  in  the  plane  of  the 
greatest  and  least  moments  of  inertia,  making  angles  with  the  axis 
of  greatest  moment,  the  cosines  of  which  shall  be  equal  to  the 
square  root  of  the  expression 

L(M~N) 
M(L-Ny 

(L,  M,  N  being  the  symmetrical  moments  of  inertia  round  the  prin- 
cipal axes)  and  a  cone  be  conceived  having  those  lines  as  focals,  and 
touching  moreover  the  invariable  plane,  the  motion  of  the  body  will 
consist  in  the  rotation  of  this  cone  on  the  invariable  plane  witti  a 
variable  velocity,  while  the  plane  revolves  round  its  own  axis  with 
an  uniform  velocity. 

Although  it  is  very  satisfactory,  the  author  remarks,  in  tliis  wav 
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to  be  enabled  to  place  before  our  eyes,  so  to  speak,  the  actual  mo- 
tion of  the  revolving  body,  yet  it  is  not  on  such  grounds  that  the 
paper  is  presented  to  this  Society.  It  is  as  a  method  of  investiga- 
tion that  it  must  rest  its  claims  to  the  notice  of  mathematicians ;  as 
a  means  of  giving  simple  and  elegant  interpretations  of  those  definite 
integrals  on  the  evaluation  of  which  the  dynamic  state  of  a  body  at 
any  epoch  can  alone  be  ascertained. 

In  these  applications  of  the  theory  of  elliptic  functions,  the  au- 
thor has  been  led  to  the  remarkable  theorem,  that  the  length  of  the 
spiral,  between  two  of  its  successive  apsides,  described  in  absolute 
space  on  the  surface  of  a  fixed  concentric  sphere,  by  the  instantane- 
ous axis  of  rotation,  is  equal  to  a  quadrant  of  the  spherioal  ellipse 
described  on  an  equal  sphere  moving  with  the  body,  by  the  same 
instantaneous  axis  of  rotation. 

The  last  section  of  the  paper  is  devoted  to  the  discussion  of  that 
particular  case  in  which  the  axis  of  the  invariable  plane  is  equal  to 
the  mean  semiaxis  of  the  ellipsoid  of  moments. 


Februarv  15,  1849. 

W.  R.  GROVE,  Esq.,  Vice-President,  in  the  Chair. 

A  paper  was  in  part  read,  entitled  ''  Description  of  an  Infusory 
Animalcule  allied  to  the  genus  Notommata  of  Ehrenberg,  hitherto 
undescribed."  By  John  Dalrymple,  Esq.,  F.R.C.S.  Communicated 
by  Thomas  Bell,  Esq.,  Sec.  R.S. 


February  22,  1849. 
GEORGE  RENNIE,  Esq.,  Treasurer,  Vice-President,  in  the  Chair. 

The  Right  Honourable  Sir  Francis  Baring,  Bart.,  First  Lord  of 
the  Admiralty,  was  balloted  for  and  duly  elected  into  the  Society. 

The  reading  of  a  paper,  entitled  ^*  Description  of  an  Infusory 
Animalcule  allied  to  the  genus  Notommata  of  Ehrenberg,  hitherto 
undescribed."  By  John  Dalrymple,  Esq.,  F.R.C.S.  Communicated 
by  Thomas  Bell,  Esq.,  Sec.  R.S.,  was  resumed  and  concluded. 

The  examination  of  various  specimens  of  the  animalcule  described 
by  the  author,  disclosed  the  dioecious  character  of  one  of  the  more 
highly  organized  of  the  rotiferous  class  of  Infusoria,  hitherto  sup- 
posed to  be  androgenous.  This  discovery  was  first  made  by  obser- 
ving the  difference  in  the  form  and  development  of  the  embryo 
while  still  enclosed  in  the  ovisac  of  the  parent  animal.  From  the 
extreme  transparency  of  this  form  of  rotifer,  it  is  possible  to  trace 
the  progressive  development  of  the  young  from  the  Grseffian  vesicle 
in  the  ovary  to  the  period  of  mature  gestation,  when  the  embryo  is 
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expelled,  the  whole  maehiDerv  of  whoee  organs  has  been  perfeeied 
while  still  within  the  body  of  the  female. 

Thus,  although  the  young  one  observed  in  the  ovisac,  when  nearly 
ready  to  be  expelled,  was  in  the  great  majority  of  instances  a  mi- 
niature portrait  of  the  parent,  yet  occasionally  an  embryo  was  seen 
of  a  different  aspect,  within  whose  body  a  vesicle  was  discovered 
filled  with  actively  moving  spermatozoa. 

A  further  investigation  of  the  subject  brought  clear  evidence  of 
the  functions  performed  by  thb  male, — ^its  copulation  with  the  young 
females;  but  it  also  displayed  the  singular  fact,  that  although  the 
organs  of  reproduction  and  locomotion  were  highly  developed,  there 
was  a  total  absence  of  those  of  assimilation ;  in  fact,  that  neither 
mouth,  nor  stomach,  nor  other  digestive  cavity  or  glands,  were  pre- 
sent in  its  curious  organization. 

In  the  early  part  of  the  paper  the  author  describes  the  anatomy 
of  the  female,  which  differs  from  the  family  of  Notonunata  of  Ehren- 
berg,  in  the  absence  of  intestine  and  anal  orifice,  and  forcipated  or 
caudal  foot.  In  every  other  respect  the  organization  is  so  similar  to 
that  class,  that  the  author  believes  the  proper  place  for  this  animal- 
cule to  be  in  a  sub^ffenut  of  Notonmiata* 

In  relation  to  physiology,  the  author  submits  a  new  theory  of  the 
mechanism  of  circulation  and  respiration  in  the  general  group  of 
Rotifers,  a  subject  which  is  but  obscurely  treated  of  by  the  great 
Grerman  observer,  who  appears  to  have  believed  in  the  existence  of 
tubular  vessels  or  true  vascular  system.  The  author  thinks,  how- 
ever, that  these  functions  are  performed  in  a  manner  more  resem- 
bling that  of  insects,  viz.  that  the  blood  is  contained  in  the  general 
cavity  of  the  animal  and  circulates  round  the  lung,  which  is  here 
represented  by  a  contractile  vesicle  that  receives  and  expels  the 
water  in  which  the  animalcule  lives,  and  so  comes  to  be  in  interme- 
diate relation  with  the  air  mixed  with  the  water.  The  difference 
therefore  between  the  aeration  of  the  blood  of  insects  and  that  of  this 
rotifer  is  rather  due  to  the  difference  of  the  media  they  respectively 
inhabit,  than  of  design.  In  both,  the  blood  is  contained  in  a  general 
cavity  and  brought  in  contact  with  the  air,  without  the  intervention 
of  any  true  vascular  system. 

The  beautiful  transparency  of  the  animal,  and  the  facility  with 
which  the  development  of  the  ovum  may  be  traced  through  all  its 
stages,  induces  the  author  to  believe  it  to  be  well-suited  to  the  in- 
quiries of  the  embryologist  and  of  those  who  devote  themselves  to 
the  study  of  the  metamorphosis  of  cell  into  tissue. 

This  animalcule  has  hitherto  been  discovered  only  in  a  few  situa- 
tions (in  Norfolk  near  Norwich,  and  in  Warwickshire  near  Coven- 
try), but  it  is  believed,  from  the  very  general  dispersion  of  Infusoria, 
tluit  it  may  be  more  extensively  met  with,  especially  in  the  months 
of  June,  July,  August  and  beginning  of  September. 

The  author  concludes  by  expressing  his  belief  that  re-cxamina- 
tion  of  the  whole  order  of  Rotifera  is  necessary  to  determine  the 
disposition  of  the  sexes,  and  to  assign  them  their  proper  situation  in 
the  scale  of  animated  beings. 
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A  paper  was  also  read,  entitled  '*Oii  the  Integration  of  Linear 
Differential  Equations."  By  the  Rev.  Br  ice  Bronwin.  Communi- 
cated by  C.  J.  Hargreave,  Eisq.,  F.R.S. 

The  method  chiefly  employed  in  this  paper,  is  analogous  to  one 
which  the  author  had  previously  applied  (Camb.  Math.  Journal, 
No.  4)  to  the  integration  of  such  equations  in  cases  where  the  co- 
efficients are  integer  functions  of  the  independent  variable.  Here 
they  are  any  functions  of  that  variable,  it  being  however  understood 
that  in  all  integrable  cases  there  must  be  some  relation  among  these 
coefficients.  The  integration  is  effected  by  a  general  theorem  of 
the  form 

D»y(«r«+«)ff  =/(tv«)D"i«, 

where  D  denotes  any  function  of  x,  and  vr  a  function  of  symbols 
both  of  operation  and  quantity.  By  means  of  this  theorem,  and  the 
substitution  u =iir,  or^ . . .  i9»  o,  or  some  other  similar  one,  the  equa- 
tion is  either  reduced  to  an  integrable  form,  or  to  an  equation  of  a 
lower  order ;  or,  when  neither  of  these  objects  can  be  accomplished, 
the  method  may  be  employed  to  effect  a  transformation. 

The  method  applies  most  readily  to  equations  of  the  second  order; 
but  may  be  applied  to  those  of  a  higher  order,  the  coefficients  be- 
coming more  restricted  as  the  order  rises.  The  integrable  cases  are 
very  numerous  and  vary  considerably  in  form ;  and,  as  each  distinct 
form  requires  a  variation  in  the  process,  they  are  distributed  into 
classes.  In  each  class,  a  few  particular  examples,  derived  from  the 
general  cases,  are  given. 

By  means  of  the  general  theorem,  the  equation 

may  be  integrated  in  the  most  general  case,  or  when  the  coefficients 
are  any  functions  of  t,  having,  however,  certain  relations  between 
them. 

Several  theorems  of  the  form  Tnpu—pTn-iu,  where  ^=D+9, 
«'n=I>*-l-  AnD  +  Bn,  or  similar  to  it,  are  given.  They  are  not  found 
without  difficultv;  are  much  more  restricted  iu  their  application 
than  the  general  theorem ;  and  lead  to  but  few  results ;  but  they 
are  deserving  of  notice  on  the  ground  that  they  may  possibly  suc- 
ceed in  a  particular  case  when  idl  other  methods  fail. 

A  few  general  examples  of  a  class  of  equations,  the  solution  of 
which  is  attended  with  considerable  difficulty,  are  next  given.  These 
are  of  the  forms, 

and  others  varying  a  little  from  them. 

The  concluding  part  of  the  paper  is  occupied  with  the  transfor- 
mation and  application  of  one  or  two  of  the  general  theorems  which 
have  been  given  by  the  author  in  the  Cambridge  Mathematical 
Journal,  New  Series,  vol.  iii.,  from  which  a  few  examples,  more  or 
less  particular,  have  been  derived. 
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March  1,  1849. 
GEORGE  RENNIE,  Esq.,  Treasurer,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled  **  Minute  Examination  of  the  Organ  of 
Taste  in  Man.*'  By  Augustus  Waller,  M.D.  Communicated  by 
Richard  Owen,  Esq.,  F.R.S. 

The  author  commences  by  describing  his  mode  of  observation, 
which  differs  from  that  followed  by  previous  observers.  It  consists 
in  removing  from  the  living  tongue  one  of  the  papillae,  and  imme- 
diately subjecting  it  to  examination.  He  then  proceeds  to  describe, 
— 1st,  the  epithelium ;  2nd,  the  fungiform  papillae ;  3rd,  the  conical 
papillae ;  and  4th,  the  inferior  surface  with  its  mucous  glands,  &c, 

1.  The  epithelium  is  of  two  kinds  ;  the  flat  plates  with  a  central 
nucleus,  which  are  mostly  found  clothing  the  stem  and  other  regions 
of  the  fungiform  papillae;  and  the  globular  cells  which  compose 
most  of  the  external  parts  of  the  processes  of  the  conical  papillae. 

2.  The  fungiform  papillae  are  found  to  consist  of  numerous  small 
cones  seated  on  a  common  stem.  These  secondary  cones,  already 
described  by  Albinus,  are  completely  hidden  by  a  common  invest- 
ment of  epithelium  which  filb  up  the  irregular  spaces  between  them. 
Each  of  these  cones  contains  capillary  vessels,  which,  at  the  apex  of 
the  cone,  either  form  a  simple  loop  or  a  complex  coil  which  is  covered 
only  by  epithelian  scales  of  the  most  attenuated  nature.  The  author 
states  that  in  these  capillary  vessels  the  motion  of  the  blood  may  be 
observed  for  several  seconds  after  the  removal  from  the  living  body, 
and  may  be  excited  for  a  long  time  by  the  application  of  a  slight 
degree  of  pressure.  By  these  means  he  has  been  enabled  to  watch 
the  passage  of  the  red  and  white  globules  cuutained  in  the  blood, 
and  to  detect  in  the  human  papillae  all  the  various  phenomena  in  the 
transparent  membranes  of  the  lower  animals.  By  allowing  the  blood 
to  coagulate  in  the  vessels,  beautiful  examples  of  injected  papillae 
may  be  obtained.  The  congestion  of  the  vessels  is  much  increased 
by  compressing  the  point  of  the  tongue  before  the  removal  of  the 
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papillae.  The  capillaries  are  connected  together  at  the  bases  of  the 
secondary  papillae,  and  arise  from  a  common  trunk  immersed  in  the 
body  of  the  papilla.  The  nerves  are  found  to  subdivide  in  the  se- 
parate cones,  in  which  they  ascend  to  the  apex  and  terminate  in 
abrupt  extremities,  as  in  the  frog,  toad,  &c.  In  the  foetus  the  fun- 
giform papillae  are  stated  to  consist  of  a  simple  cone  without  any 
secondary  papillae. 

3.  The  conical  or  filiform  papillae  of  man  are  described  to  be  of 
a  compound  nature,  consisting  of  numerous  secondary  cones  spring- 
ing from  a  common  stem.  Each  of  these  secondary  cones  is  clothed 
with  an  elongated  process  which  is  fitted  on  the  cone  like  a  sheath. 
This  process  consists  of  elongated  epithelial  scales  ascending  towards 
the  summit,  and  resembling  in  general  appearance  the  feather  of  an 
arrow.  At  their  summit  these  processes  are  clothed  with  an  exter- 
nal zone  of  granular  matter,  which  considerably  adds  to  their  thick- 
ness. This  granular  matter  is  often  detached  after  the  papilla  has 
been  removed  a  short  time  from  the  tongue.  The  blood-vessels  form 
a  simple  loop  at  the  summit  of  the  papilla,  and  the  nerves  are  ar- 
ranged in  a  similar  manner. 

4.  The  inferior  surface  is  described  as  very  smooth,  presenting 
numerous  follicles  abundantly  supplied  with  blood-vesseb  and  nerves. 
These  follicles  are  generally  of  a  conical  shape  and  surrounded  with 
an  arch  composed  of  epithelial  cells.  The  nerves  may  frequently  be 
detected  and  followed  over  the  surface  of  the  follicle,  but  their  ex- 
tremities are  hidden  amidst  the  blood-vessels. 

The  author  has  illustrated  the  paper  by  several  drawings. 


March  8,  IS^Q. 
The  MARQUIS  OF  NORTHAMPTON,  V.P.,  in  the  Chair. 

A  paper  was  read,  entitled  "  Additional  Observations  on  the  Os- 
teology of  the  Iguanodon  and  Hylaeosaurus/'  By  Gideon  Algernon 
Mantell,  Esq.,  LL.D.,  F.R.S.,  V.P.G.S.,  &c. 

This  memoir  is  supplementary  to  the  author's  former  communi- 
cations to  the  Royal  Society  on  the  same  subject,  and  comprises  an 
account  of  some  important  additions  which  he  has  lately  made  to 
our  previous  knowledge  of  the  osteological  structure  of  the  colossal 
reptiles  of  the  Wealden  of  the  South-east  of  England. 

The  acquisition  of  some  gigantic  and  well-preserved  vertebrae  and 
bones  of  the  extremities  from  the  Isle  of  Wight,  and  of  other  in- 
structive specimens  from  Sussex  and  Surrey,  induced  the  author  to 
resume  his  examination  of  the  detached  parts  of  the  skeletons  of  the 
Wealden  reptiles  in  the  British  Museum,  and  in  several  private  col- 
lections ;  and  he  states  as  the  most  important  result  of  his  investi- 
gations, the  determination  of  the  structure  of  the  vertebral  column, 
pectoral  arch,  and  anterior  extremities  of  the  Iguanodon.  In  the  la- 
borious and  difficult  task  of  examining  and  comparing  the  numerous 
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detached,  and  for  the  most  part  mutilated  bones  of  the  spinal  column. 
Dr.  Mantell  expresses  his  deep  obligation  to  Dr.  G.  A.  Melville, 
whose  elaborate  and  accurate  anatomical  description  of  the  vertebras 
is  appended  to  the  memoir.  The  most  interesting  fossil  remains  are 
described  in  detail  in  the  following  order. 

Lower  Jaw. — Since  the  author  s  communication  on  the  lower  jaw 
of  the  [guanodon,  published  in  the  Philosophical  Transactions,  part 
ii.  1848,  he  has  discovered  the  right  angiUar  bone,  which  was  pre- 
viouslv  unknown:  from  the  circumstances  under  which  this  relic 
was  found,  he  considers  it  probable  that  it  belonged  to  the  same 
individual  as  the  teeth  figured  in  Plate  XVIII.  of  the  Philosophical 
Transactions  for  1848. 

Vertebral  oo/tfmn.— -The  vertebrae  hitherto  assigned  to  the  Ig^a- 
nodon  consist  of  the  middle  and  posterior  dorsal  and  anterior  cau- 
dal, as  identified  by  means  of  the  Maidstone  specimen  in  the  British 
Museum :  the  cervical,  anterior  dorsal,  lumbar,  and  posterior  and 
terminal  caudals,  were  previously  either  undetermined  or  referred  to 
other  genera  of  saurians.  The  investigations  of  Dr.  Melville  have 
established  the  important  and  highly  interesting  fact,  that  the  cervi- 
cal and  anterior  dorsal  vertebrae  of  the  Iguanodon  were  convexo- 
concave — that  is,  convex  in  front  and  concave  behind — as  in  the 
fossil  reptile  of  Honileur  termed  Streptospandylus^  and  in  the  exist- 
ing pachyderms ;  the  convexity  gradually  diminishing,  and  the  an- 
terior face  of  the  body  of  the  vertebra  becoming  flat,  in  the  middle 
and  posterior  part  of  the  dorsal  region.  The  supposed  Streptospon- 
dylian  vertebrae  of  the  Wealden  (named  S, major  by  Professor  Owen 
in  British  Association  Reports  on  fossil  reptiles)  are,  in  the  opinion 
of  the  author  and  Dr.  Melville,  the  true  cervical  vertebrae  of  the 
Iguanodon.  The  couvexo-concave  type  of  vertebrae  was  not  con- 
fined to  a  single  genus — ^the  Streptospondi/ltis  of  the  Oolite — ^but 
prevailed  in  two,  and  probably  in  several,  genera  of  extinct  sau- 
rians of  the  secondary  geological  epochs ;  in  like  manner  as  the  re- 
verse form,  the  concavo-convex,  predominates  in  the  existing  cro- 
codilians  and  lizards. 

Other  large  vertebrae  found  with  ribs  and  bones  of  the  extremities 
of  the  Iguanodon,  and  referred  by  Professor  Owen  to  one  or  more 
s})ecies  of  Cetiosaurus,  are  regarded,  in  consequence  of  the  peculiar 
structure  of  the  neural  arch,  as  belonging  to  the  posterior  dorsal  and 
lumbar  vertebrae  of  the  former  colossal  reptile ;  and  certain  some- 
what angular  vertebrae,  also  previously  assigned  to  a  species  of  Ce- 
tiosaurus, are  presumed  to  be  the  middle  and  distal  caudals  of  the 
Iguanodon. 

77ie  Sacrum,  of  which  portions  of  several  examples  belonging  to 
individuals  of  much  disparity  in  size  have  been  obtained,  is  shown  to 
consist  of  fix  anchylosed  vertebrae ;  not  oijive,  as  described  by  Pro- 
fessor Owen  ;  and  the  typical  specimen  in  the  |)os8e^sion  ol'  Mr.  Sauli, 
which  the  author  fij^ures  and  descrilics,  is  adducreil  in  proot'  of  the 
correctness  of  this  opinion.  The  anterior  veitelMa,  and  the  two 
posterior  ones,  are  much  larger  and  stronger  than  the  three  inter- 
mediate elements  which  occupy  the  centre  of  the  arch  of  the  sacrum. 
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Pedoral  arch. — A  perfect  scapula  discovered  in  the  strata  of  Ill- 
gate  Forest,  and  which  corresponds  with  the  coracoid  bone,  provi- 
sionally assigned  to  the  Iguanodon  in  the  memoir  of  1841  (PhiL 
Trans.  PI.  I  A.  fig.  11),  Dr.  Mantell  has  been  enabled  to  refer  to  that 
reptile,  by  the  fortunate  interpretation  of  portions  of  two  scapnlsB 
which  are  preserved  in  the  Maidstone  specimen,  but  had  not  pre- 
viously been  recognized  as  such.  As  the  clavicles  were  long  since 
determined,  the  essential  elements  of  the  pectoral  arch  are  now  as- 
certained, and  the  author  gives  a  restored  outline  of  this  important 
part  of  the  skeleton,  based  upon  these  data. 

Humertu. — A  humerus  three  feet  long,  discovered  by  Mr.  Fowles- 
tone  in  the  Isle  of  Wight,  has  been  ascertained  by  the  author  to  belong 
to  the  Iguanodon,  from  the  presence  of  a  small  but  corresponding 
bone  in  the  Maidstone  fossil.  This  bone,  from  its  disproportionate 
size  in  comparison  with  the  femur  with  which  it  is  collocated — being 
one-third  shorter — was  formerly  assigned  by  Dr.  Mantell  to  the  fore- 
arm ;  but  the  large  humerus  from  the  Isle  of  Wight,  which,  except 
in  magnitude,  is  identical  with  that  from  Maidstone,  leaves  no  doubt 
upon  the  subject.  It  is  now  therefore,  for  the  first  time,  ascertained, 
that  in  the  Iguanodon,  as  in  many  fossil  and  recent  reptiles,  the  an- 
terior extremities  were  much  shorter  and  less  bulky  than  the  poste- 
rior. The  i*adius  and  ulna  are  still  undetermined,. but  the  author 
states  that  there  are  some  imperfect  bones  in  his  former  collection, 
now  in  the  British  Museum,  which  he  thinks  will  be  found  to  belong 
to  the  fore-arm. 

Hinder  extremities. — The  colossal  magnitude  of  the  Ignanodon  is 
strikingly  shown  by  some  femora-  and  leg-bones  recently  discovered. 
One  femur  is  27  inches  in  circumference,  and  must  have  been  4  feet 
8  or  10  inches  in  length ;  and  a  tibia,  found  with  the  same,  is 
4  feet  long. 

Dermal  scutes  and  spines. — The  author  figures  and  describes  se- 
veral dermal  scutes  and  spines,  and  states  that  a  microscopical  exa- 
mination of  the  large  angular  bones  of  the  Hyleeosaurus  (Phil.  Trans. 
1841,  PI.  X.  fig.  1),  supposed  by  him  to  be  ossified  dermal  spines, 
but  which  Professor  Owen  regarded  as  the  abdominal  extremities  of 
ribs,  proves  the  correctness  of  his  own  opinion ;  their  structure  being 
identical  with  that  of  the  acknowledged  dermal  scutes. 

In  the  summary  which  concludes  the  memoir,  Dr.  Mantell  states 
that  the  facts  described  confirm  in  every  important  point  the  phy- 
siological inferences  relating  to  the  structure  and  habits  of  the  Igua- 
nodon and  Hylaeosaurus,  enunciated  in  his  former  communications; 
and  thus,  after  the  lapse  of  a  quarter  of  a  century,  he  concludes  his 
attempts  to  restore  the  skeletons  of  the  colossal  saurian  herbivores, 
of  whose  former  existence  a  few  water-worn  teeth  and  fragments  of 
bones  were  the  only  indications,  when,  in  1825,  he  first  had  the  ho- 
nour to  submit  to  the  Royal  Society  a  notice  on  the  teeth  of  the 
Iguanodon. 
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March  15, 1849. 
The  MARQUIS  OF  NORTHAMPTON,  V.P.,  in  the  Chair. 

A  paper  was  read,  entitled  <'  Researches  in  Physical  Geology.** 
Part  IL  By  Henry  Hennessy,  Esq.  Communicated  by  Major 
Beamish,  F.R«S. 

In  this  communication  the  author  states  that,  having  in  Part  I. 
(read  to  the  Society  in  December  1846)  endeavoured,  by  general- 
izing the  hypothesis  on  which  ia  usually  founded  the  theory  of  the 
earth's  figure,  not  only  to  improve  that  theory,  but  also  to  establish 
a  secure  basis  for  researches  into  the  changes  which  may  have  taken 
place,  within  and  at  the  surface  of  the  earth,  during  the  epochs  of 
its  geological  history,  his  object  here  is  to  discover  relations  between 
the  interior  structure  of  the  earth  and  phenomena  observed  at  its 
surface,  and  also  the  effects  of  the  reaction  of  the  fluid  nucleus,  de- 
scribed in  Part  I.,  upon  the  solid  crust.  This  memoir  is  divided 
into  sections,  each  containing  a  distinct  investigation ;  and  the  state- 
ment of  the  geological  results  is  given  at  the  end. 

I.  7%e  Pressures  cf  the  Shell  and  Nucleus  <U  their  surface  afconiacL 

In  the  investigation  of  these  pressures  the  earth  is  supposed  to 
consist  of  a  nucleus  of  fluid  matter  inclosed  in  a  solid  shell,  the  inner 
and  outer  surfaces  of  which  are  spheroidal,  but  nearly  spherical; 
and  both  shell  and  nucleus  are  supposed  to  consist  of  strata  varying 
in  density  according  to  some  unknown  inverse  law  of  the  radii.  The 
pressure  at  the  inner  surface  of  the  shell  is  conceived  to  be  due  to  a 
constant  pressure,  which  is  the  same  for  every  point,  and  a  variable 
pressure,  arising  from  the  difference  in  form  of  the  surface  of  the 
nucleus  and  inner  surface  of  the  shell.  On  these  suppositions,  simple 
expressions  for  the  pressure  on  any  stratum  of  the  nucleus  and  on 
the  shell's  inner  surface  are  deduced. 

II.  Hie  Variation  cf  Gravity  at  the  earth's  surface. 

The  author  does  not  assume  in  this  investigation  that  the  laws  of 
arrangement  of  the  particles  composing  the  shell  and  the  nucleus 
are  necessarily  the  same ;  so  that  the  expression  which  he  obtains 
for  gravity  at  any  point  on  the  earth's  surface,  besides  being  a  func- 
tion of  the  latitude  of  that  point,  and  of  the  radii  and  ellipticities  uf 
the  shell's  inner  and  outer  surfaces,  contains  functions  depending  on 
the  constitution  of  the  shell  and  nucleus.  He  states  that  this  ex- 
pression for  gravity  is  not  merely  speculative,  but  that  it  will  be 
found  to  assist  in  explaining  certain  apparent  anomalies  detected  by 
observation  in  the  variation  of  gravity  at  the  earth's  surface,  as  well 
as  in  pointing  out  the  limits  assigned  by  observation  to  the  thickness 
of  the  crust. 

III.  The  Laws  of  Density  of  the  Shell  and  Nucleus. 

According  to  the  authors  views  in  a  subsequent  section,  it  ap- 
pears that  the  solidification  of  the  earth  could  not  proceed  simulta- 
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neousljr  from  the  centre  towards  the  turfkce,  and  from  the  surface 
towards  the  centre.  He  therefore,  in  determining  the  laws  of  den- 
sity of  the  shell  and  the  nucleus,  restricts  his  investigatioDS  to  the 
latter  case,  in  which  the  solidification  proceeds  from  the  surface  to- 
wards the  centre. 

IV.  The  Forma  of  the  Strata  of  the  Shett. 

The  author  conceives  a  surface  to  exist  which  may  be  called  the 
effective  surface  of  separation  of  the  perfect  fluid  of  Uie  nucleus  and 
the  imperfectly  fluid  portion  adhering  to  the  shell,  the  form  of  which 
surface  will  depend  on  the  pressures  which  the  fluid  exerts.  As  it 
may  be  shown  that  the  pressure  of  the  perfect  fluid  will  not  be  con- 
stant, the  surface  of  separation  will  tend  to  assume  a  form  diflRerent 
from  that  of  the  inner  surface  of  the  shelL  If  we  admit  that  the 
matter  composing  the  nucleus  becomes  denser  in  aasaming  the  solid 
state,  the  author  concludes  that  the  inner  surface  of  each  stratum 
added  to  the  shell  will  be  more  oblate  than  its  outer  surface ;  and 
that  thus  the  tendency  will  always  be  to  render  the  inner  soHace  of 
the  shell  more  and  more  oblate.  He  then  deduces  an  expression 
for  the  ellipticity  of  the  fluid  surface. 

V.  The  principal  Moments  of  Inertia  of  the  JBaHk. 

From  his  investigations  the  author  concludes  that,  as  the  thick- 
ness of  the  shell  increases,  the  difference  between  the  greatest  and 
the  least  moment  of  inertia  of  the  earth  also  increases ;  which  con- 
clusion is  independent  uf  any  knowledge  of  the  absolute  laws  of 
density  of  the  earth's  interior. 

VI.  On  the  existence  of  a  Solid  Nucleus  within  the  Earth* 

The  conclusion  arrived  at  here  ij>,  that  if  a  solid  nucleus  existed, 
as  the  pressure  on  it  would  be  continually  diminishing,  while  its 
temperature  would  remain  nearly  constant,  this  nucleus,  instead  of 
increasing  in  magnitude,  would  tend  to  return  to  its  original  fluid 
state. 

VII.  The  directions  of  the  Fissures  in  the  Shell  which  might  be  pro* 
duced  by  ilte  action  of  the  pressures  in  Section  I. 

The  author  states  that  the  tendency  of  the  variable  pressure  is  in 
the  first  instance  to  produce  fissures  parallel  to  the  equator ;  that 
when  such  a  fissure  was  once  commenced  the  tendency  would  be  to 
propagate  it  along  a  parallel  of  latitude,  until  the  force  of  the  ten- 
sions became  sufficiently  lessened  by  the  separation  of  the  extended 
portion  of  the  shell ;  and  that  similar  fissures  would  be  formed  si- 
multaneously and  symmetrically  on  each  side  of  the  equator.  Sub* 
scquc'Dtly,  as  may  readily  be  deduced  from  Mr.  Hopkins's  investiga- 
tions, the  tendency  will  be  to  form  fissures  at  right  angles  to  those 
previously  existing.  If,  however,  the  constant  pressure  were  far 
greater  than  the  variable,  the  directions  of  the  fissures  would  be  go- 
verned chiefly  by  accidental  causes ;  but  if  a  fissure  commenced,  it 
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would  oontiuoe  to  be  propagated  in  the  great  circle  coinciding  with 
its  first  directioDy  unless  accidental  causes  should  alter  its  course. 

VUL  On  the  exutenee  of  a  Zone  of  leagt  disturbance  in  the  SheiL 

The  author  investigates  analytically  the  position  of  this  zone,  and 
from  the  results  of  his  investigation,  points  out  the  conditions  under 
which  it  will  exist,  and  also  the  consequences  that  will  follow  from 
its  non-existence. 

IX.  This  section  is  devoted  to  the  calculation  of  some  of  the  con- 
stants contained  in  the  formulae  of  the  preceding  sections. 

The  following  are  the  geological  deductions  from  the  foregoing 
investigations :— 

1.  The  stability  of  the  axis  of  rotation  of  the  earth  will  progress- 
ively increase  during  the  process  of  solidification. 

2.  By  employing  the  values  of  the  constants  obtained  in  Section 
IX.,  it  appears  that  the  thickness  of  the  earth's  crust  cannot  be  less 
than  18  miles,  and  cannot  exceed  600  miles. 

3.  The  earth's  primitive  ellipticity,  when  entirely  fluid,  was  less 
than  its  present  ellipticity ;  but  Iheir  difference  may  be  neglected. 

4.  If  a  zone  of  least  disturbance  existed  near  the  parallel  of  mean 
pressure,  the  directions  of  great  lines  of  elevation  should  be  in  ge* 
neral  parallel,  or  perpendicular  to  the  equator.  Its  nou-existeucc 
there,  which  observation  seems  to  show,  proves  at  least  that  the  va- 
riable pressure  did  not  predominate  over  the  constant  Since,  as  yet, 
observation  goes  to  prove  that  such  a  zone  does  not  exist  on  the 
earth's  surface,  we  must  provisionally  conclude  that  the  constant 
pressure  greatly  predominated  over  the  variable,  and,  consc(|Ucntly, 
that  the  directions  of  the  lines  of  elevation  must  be  comparatively 
arbitrary. 

5.  That  great  friction  and  pressure  exist  at  the  surface  of  contact 
of  the  nucleus  and  shell,  is  shown  from  the  conclusions  arrived  at  in 
Section  IV.,  combined  with  tlie  important  r(>«<ult  obtained  l)y  .Mr. 
Hopkins  in  his  second  memoir  on  Physical  Geology  (Phil.  Trans. 

1840,  p.  207). 

6.  The  amount  of  elastic  gases  given  off  from  the  surface  of  the 
nucleus  rapidly  decreases  as  the  thickness  of  the  shell  increases. 

7.  The  expression  obtained  for  the  variation  of  gravity  shows  that, 
if  the  angular  velocity  of  rotation  of  the  earth  remained  unchanged, 
the  waters  (mi  its  burface  would  tmd  to  accumulate  towards  the 
eciuator,  for  the  increase  of  gravity,  in  going  from  the  eciuator  to  the 
poles,  would  be  less  according  as  the  shelPs  thickness  increased. 


March  22.  1 849. 

The  Very  Rev.  The  DEAN  OF  WESTMINSTER,  Vice-President, 

in  the  Chair. 

A  paper  was  read,  entitled  "An  Account  of  the  Aurora  Borealis 
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of  the  17th  of  November  1848.**  By  the  Rev.  Charies  F.  Watkms. 
Communicated  by  the  Marquis  of  Northampton,  V.P.R.S. 

The  author  statefl  that, ''  About  half-past  7  p«m.  the  sky  assumed 
the  appearance  which  it  usually  does  immediately  preceding  the  ac- 
tion of  what  are  called  the  Northern  Lights.  In  the  northern  half 
it  was  quite  clear  for  about  forty-five  degrees  from  the  meridian,  of 
a  pale  blue,  and  covered  with  a  faint  light,  such  as  generally  ushers 
in  the  moon  at  her  rising.  Towards  the  east  and  west  this  light 
gradually  diminished,  and  south  of  those  cardinal  points  the  dunness 
as  gradually  thickened. 

'*  Soon  after  eight  the  coruscations  began  by  the  usual  lambent 
strokes  of  a  shining  filmy  matter,  like  the  sudden  shooting  forth  and 
instantaneous  retroceding  of  a  serpent's  tongue.  They  commenced 
in  the  north-east,  and  shot  upwards  in  an  angle  of  about  70  degrees 
of  inclination  towards  the  south,  and  to  about  60  degrees  in  length, 
more  or  less,  leaving  the  sky  clear  to  the  north,  and  in  a  manner 
gradually  chasing  the  clouds,  upon  whose  receding  bounds  they 
glanced  further  to  the  south. 

'*  In  a  short  time  the  same  kind  of  electrical  action  commenced 
in  the  north-west  quarter  of  the  heavens,  and  continued  simultane- 
ously with  that  from  the  north-east,  both  increasing  in  rapidity,  in- 
tensity and  depth  of  colour ;  till  at  length  an  entire  hemispherical 
arch  of  crimson  and  purple,  but  with  uneven  edges,  spanned  the 
heavens  from  east  to  west,  and  remained  suspended  there  for  seve- 
ral minutes.  By  degrees  this  arch  broke  up  into  separate  masses  of 
highly  and  parti-coloured  clouds,  resembling  those  which  are  seen 
floating  about  after  the  setting  of  an  ardent  sun.  Meanwhile  the 
lighter  coruscations  continued, — now  glancing  upwards  on  the  north- 
em  edges  of  the  clouds,  which  were  still  slowly  receding  to  the  south, 
and  now  shooting  up  beneath  them  as  they  steadily  retreated.  At 
the  same  time  others  of  a  redder  hue  played  now  alternately,  and 
now  in  union  with  them. 

*'  About  a  quarter  past  nine  an  extraordinary  phenomenon  oc- 
curred, such  as  I  never  before  witnessed ;  the  zenith  assumed  the 
appearance  of  a  crimson  coronary  apex  to  distinct  but  connected 
bands  of  various  shades  of  crimson,  green  and  purple,  in  which  the 
crimson  prevailed,  flowing  down  from  thence  like  a  canopy,  encir- 
cling the  upper  portion  of  the  heavens,  which  to  me  presented  the 
inside  view  of  a  ribbed  and  vaulted  cupola.  By  degrees  this  beau- 
tiful creation  dissolved,  and  the  body  of  clouds,  against  which  the 
electrical  forces  seemed  to  have  been  in  hostile  pursuit,  fled  away  to 
the  south  ;  tlic  elementarv  action  ceased :  a  silent  calm  returned, 
and  nothing  but  the  tranquil  light,  still  shining  in  the  north,  re- 
mained to  indicate  the  recent  scene.  The  wind  had  blown  with  a 
fresh  but  steady  breeze  from  the  north-west,  during  the  continuance 
of  the  phenomenon. 

'*  Without  entering  at  present  into  any  disquisition  upon  the  causes, 
1  will  now  state  tlie  meteorological  results  which  I  immediately  an- 
ticipated and  have  seen  to  follow  these  atmospheric  phenomena. 

**  I  have  observed,  and  have  stated  my  observations  for  some  years 
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past,  tliat  the  certain  result  of  all  meteoric  coruscations  and  irides- 
cences in  the  sky»  b  a  fall  of  rain«  snow  or  hail, — on  this  general  prin- 
ciple, that  the  condensation  of  the  crystalline  particles  of  floating 
vapours  which  ensues  upon  electrical  action,  must  be  followed  by  pre* 
cipitation;  and  these  coruscations  and  iridescences  are  both  the 
reflected  eyidences  of  such  condensation  of  crystalline  matter,  and 
therefore  the  harbingers  of  such  precipitation.  It  is  the  case  with 
solar  and  lunar  rainbows,  falling  stars,  roock-suns,  hales,  lightning, 
aurora,  and  that  undefined  pearly  lustre  which  sometimes  appears 
in  the  neighbourhood  of  the  sun. 

**  Accordingly,  on  the  following  morning,  Saturday  the  18th,  I 
found  the  barometer  had  sunk  considerably,  and  the  wind  had  veered 
round  from  north-west  to  south-west,  against  the  course  of  the  sun, 
both  in  general,  and  especially  when  united,  the  forerunners  of  rain. 
Accordingly  at  2  o'clock  p.m.  a  smart  shower  came  on  in  Northamp- 
ton, but  was  of  short  duration.  At  9  p.m.  a  heavier  shower  was  ex« 
perienced  at  Brixworth ;  and  in  the  course  of  the  night,  but  I  cannot 
say  at  what  hour,  I  was  awakened  to  a  still  heavier  shower ;  but  the 
quantity  of  rain  that  had  fallen  did  not  seem  to  have  afiected  the 
ground  much  on  the  following  morning,  and  therefore  1  conclude 
that  it  was  not  great. 

**  Sunday  the  19th  was  fine  and  bright ;  the  wind  went  up  to  the 
westward,  and  the  barometer  rose  rapidly — a  general  indication  of 
an  early  change.  Towards  morning  of  Monday  the  20th,  another 
shower  fell,  and  the  wind  went  back  to  the  south-west  with  a  Tailing 
barometer.  In  such  cases  I  generally  find  that  rain  ensues  about 
midday,  or  at  least  when  the  wind  and  sun  meet  in  the  south-west. 
But  on  this  occasion  it  continued  blowing  strong  all  the  day,  and 
for  some  time  in  the  night  with  increased  violence.  But  at  last  the 
wind  fell,  and  was  succeeded  for  awhile  by  heavy  rain,  thus  verify- 
iug  my  anticipations  on  this  particular  occasion,  and  the  general 
theory  which  I  have  discussed." 


March  29, 1849. 

(JEORGE  RENNIE,  Esq.,  Treasurer,  Vice-President,  in  the  Chair. 

The  following  papers  were  read : — 

1.  "  Examination  of  the  Proximate  Principles  of  some  of  the  Li- 
elieus.'*— Part  II.    By  John  Stenhouse,  Esq.,  F.H.S. 

Gi/rophora  pusttdata* 

The  author  states  that  this  lichen,  which  is  tiie  '*  Tripe  de  Roche" 
of  the  Canadian  hunters,  has  been  long  employed  by  the  nianufac- 
tureni  of  archil,  though  the  quantity  of  colouring  matter  contained 
ill  it  is  by  no  means  considerable,  being  little  more  than  a  twelfth 
of  that  in  the  RocceUa  MorUagnei.  The  Gj/rophora  piistnlaiat  on 
which  the  author  operated,  was  brought  from  Norway,  where  it  b 
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annually  collected  in  considerable  quantity  for  the  manufacture  of 
archil.  The  colouring  principle  was  extracted  by  maceration  with 
milk  of  lime,  and  was  precipitated  in  a  gelatinous  state  by  neutral- 
izing the  lime  solution  by  muriatic  acid,  precisely  in  the  way  so  fre- 
quently described  in  the  author's  former  paper  (Phil.  Trans.  18^8). 
The  precipitate  was  gently  dried,  and  then  dissolved  in  hot  spirits 
of  wine.  On  the  cooling  of  the  liquid,  the  colouring  principle  was 
deposited  in  small  soft  crystals,  which  by  digestion  with  animal 
charcoal  and  repeated  crystallizations  were  rendered  quite  colour- 
less. This  principle,  to  which  the  author  has  given  the  name  of 
Gyrophoric  acid,  is  almost  insoluble  in  either  hot  or  cold  water,  and 
is  also  much  less  soluble  in  hot  spirits  of  wine  than  either  orsellic, 
erythric,  or  any  of  the  analogous  colourin«<r  principles.  It  is  neutral 
to  test-paper,  and  possesses  no  saturating  power,  as  the  smallest 
quantity  of  an  alkali  gives  its  solutions  an  alkaline  reaction.  Gyro- 
phoric acid  strikes  a  bright  rod  fugitive  colour  with  hypochlorite  of 
lime ;  and  when  macerated  with  a  solution  of  ammonia,  it  is  slowly 
converted  into  a  purplish-)*ed  colouring  matter,  similar  to  tliat 
yielded  by  the  analogous  acids  under  the  same  circumstances.  When 
subjected  to  analysis,  the  formula  of  gyrophoric  acid  was  found  to 
be  CV,  Hm  (), ,. 

Gyrophoric  acid  when  boiled  for  some  hours  in  alcohol  yields  an 
ether  similar  in  appearance  and  proi^crties  to  the  erythric  and  leca- 
noric  ethers ;  its  formula  is  C ,  Hj  O  -f-  C:w  Mm  0,.v 

Gyrophoric  acid  unites  with  the  alkalies  and  metallic  oxides,  but 
the  compounds  which  it  forms  possess  little  stability  and  cannot  be 
procured  of  an  uniform  composition. 

Lecnnora  tartarett. 

This  lichen,  like  the  Gf/rophora  pustuUUa,  has  been  employed 
from  an  early  period  in  the  manufacture  of  archil.  It  is  found  in 
considerable  abundance  in  the  hilly  districts  of  the  northern  parts 
both  of  Scotland  and  Ireland.  The  lichen  on  which  the  autlior 
operiiU'd  came  from  Norway.  He  found  it  also  to  contain  gyro- 
phoric acid,  in  much  about  the  same  quantity  as  the  Gyrophora 
pustulata.  This  fact  was  established  by  the  analysis  of  the  acid 
itself  and  of  its  ether  compound. 

l^rom'm'cine. 

In  the  author's  former  paper  on  the  proximate  principles  of  the 
lichens,  read  before  the  lloyal  Society  on  the  Srd  of  February  184-8, 
ho  described  a  crystalline  body  obtained  by  cautiously  adding  bro- 
niino  to  an  aqueous  solution  of  orcine.  In  this  second  part  he 
states  that,  in  the  *Comptes  Kendus'  for  Ani^'ust  of  the  same  year, 
Messrs.  Laurent  and  (lerhardt  describe  the  very  same  compound 
obtained  in  precisely  the  same  way,  without  even  hinting  that  it  had 
been  previously  discovered.  These  gentlemen  however  give  a  dif- 
ferent formula  for  the  compound,  viz.  C,4  H^  Brj  O4,  or  orcine  in 
which  three  equivalents  of  hydrogen  are  replaced  by  three  etjuiva- 
lents  of  bromine ;  and  the  author  is  disposed  to  adopt  this  formula. 
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aiy  on  repeatiiig  the  analjtis  of  the  eompound,  he  found  that  he  had 
somewhat  over-estimated  the  amount  of  bromine  contained  in  it* 
while  its  other  constituents  were  determined  correctly  enough. 

This  substance,  described  by  the  author  in  the  Philosophical  Ma- 
gazine for  July  1848,  may  be  obtained  from  usnic  acid,  either  by 
destructively  distilling  it,  or  by  acting  on  it  with  alkalies. 

Beta-orcine  crystallizes  very  beautifuUy^in  four-sided  prisms  sur- 
mounted at  either  end  by  four-sided  pyramids.  These  crystals  have 
a  brilliant  lustre,  and  are  from  three  quarters  of  an  inch  to  an  inch 
long.  Their  solution  strikes  a  fugitive  bright-red  colour  with  hypo- 
chlorite of  lime,  and  with  a  solution  of  ammonia  it  yields  a  perma- 
nent blood-red  colouring  matter  which  becomes  darker  on  standing. 
The  formula  of  beta-orcine,  which  however  is  merely  empirical,  is 
Cm  Hjo  O4. 

Qmntomtrated  enfthromannUe, 

In  his  former  paper  on  the  lichens,  the  author  has  described,  under 
the  name  of  psettdthareine^  a  remarkably  beautiful  crystalline  body 
which  is  obtained  by  boiling  either  picro-erythrine,  or  erythric  acid, 
with  an  excess  of  lime  or  baryta.  This  substance  he  then  regarded 
as  very  analogous  to  mannite  both  in  its  composition  and  properties, 
and  this  view  having  been  amply  verified  by  an  experiment  which 
he  has  recently  made,  he  has  been  induced  to  change  the  name  of 
this  compound  to  erythnhmannite^  as  at  once  indicating  its  origin 
and  its  most  striking  properties.  After  referring  to  the  discovery  by 
Messrs.  Flores  Domonte  and  Menard,  of  "  Mannite  quintonitrique  * 
or  mannite  in  which  five  equivalents  of- water  are  replaced  by  five 
equivalents  of  nitric  acid,  and  which  possesses  the  remarkable  pro- 
perty of  detonating  so  violently  when  struck  by  a  hammer  that  M. 
Sobrero  has  proposed  employing  it,  instead  of  fulminate  of  mercury, 
in  the  manufacture  of  percussion-caps,  the  author  states  that  when 
erythro-manuite  is  treated  with  fuming  nitric  acid,  in  exactly  the 
same  way  as  mannite,  it  yields  a  peH'ectly  analogous  compound,  or 
erythro-mannite  in  which  five  equivalents  of  water  are  replacetl  by 
five  equivalents  of  nitric  acid.  This  compound,  which  he  has  called 
quintoniir€Ued  erythromannitey  is  also  insoluble  in  water,  but  cry- 
stallizes out  of  hot  spirits  in  large  fiat  crystals  resembling  those  of 
benzoic  acid,  only  larger  and  exhibiting  a  much  more  pearly  lustre. 
Quintonitrated  crythromannite  also  detonates  with  great  violence 
when  it  is  mixed  with  a  little  dry  sand,  and  is  strongly  struck  with 
a  hammer. 

In  order  to  exhibit  more  distinctly  the  close  analogy  which  sub- 
sists between  the  four  compounds,  their  rational  formulae  are  given, 
viz. 

Mannite =  C,,  H,4  0,«; 

Erythro-mannite     =  C„  H,,  On  ; 

Quintonitrated  mannite =  CijU^Oj-f  5NO,,; 

Quintonitrated  crythromannite  =  Cn  H*,  Oe-|-5NO,. 
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2.  **  General  Methods  in  Analysis^  for  the  resolution  of  Linear 
Equations  in  Finite  Differences  and  Linear  Difierential  Equattons." 
By  Charles  James  Hargreave,  Esq.,  LL.B^  F.R.S.  &c. 

The  investigations  presented  in  this  paper  consist  of  two  parts ; 
the  first  offers  a  solution,  in  a  qualified  sense,  of  the  general  linear 
equation  in  finite  differences ;  and  the  second  gives  an  analysis  of 
the  general  linear  differential  equation  with  rational  factors,  so  far 
as  concerns  its  solution  in  series. 

The  author  observes  that  there  does  not  at  present  exist  any  ge- 
neral method  of  solving  linear  equations  in  finite  differences  of  an 
order  higher  than  the  first;  and  that  with  reference  to  such  equa- 
tions of  the  first  order,  we  obtain  insufficient  forms  which  are  intel- 
ligible only  when  the  independent  variable  is  an  integer.  It  is  in 
this  qualified  sense  that  the  solutions  proposed  in  this  paper  are  to 
be  taken ;  so  that  the  first  part  of  these  investigations  may  be  con- 
sidered as  an  extension  of  this  form  of  solution  from  the  general 
equation  of  the  first  order  to  the  general  equation  of  the  nth  order. 

In  the  second  part,  the  author  points  out  a  method  by  which  the 
results  of  the  process  above  indicated  may  be  made  to  give  solutions 
of  those  forms  of  linear  differential  equations  whose  factors  do  not 
contain  irrational  or  transcendental  functions  of  the  independent 
variable,  or  contain  them  only  in  an  expanded  form. 

This  object  is  effected  by  means  of  the  theorem,  relative  to  the 
interchange  of  the  symbols  of  operation  and  of  quantity,  propounded 
by  the  author  in  a  former  memoir  published  in  the  Philosophical 
Transactions  (Part  I.  for  1848,  p.  31).  It  is  one  of  the  properties 
of  this  singular  analytical  process  that  it  instantaneously  converts  a 
linear  equation  in  finite  differences  into  a  linear  differential  equation ; 
so  that  whenever  the  former  is  soluble,  the  latter  is  soluble  also, 
provided  the  result  be  interpretable ;  a  condition  satisfied  when  the 
functions  employed  are  rational  algebraical  functions. 

Notwithstanding  the  qualified  character  of  the  solutions  previously 
obtained  for  linear  equations  in  finite  differences,  the  solutionsobtained 
from  them  by  this  process  are  free  from  all  restriction.  The  solutions 
in  series  can  be  written  down  at  once  from  the  equation  itself,  inas- 
much as  each  series  has  its  own  independent  scale  or  law  of  relation ; 
and  no  difficulties  arise  from  the  appearanceof  equal  or  imaginary  roots 
in  the  equation  determining  the  incipient  terms  of  the  series.  These 
circumstances  do  indeed  cause  a  certain  variation  of  form;  but  they  do 
not  compel  us  to  resort  to  any  special  process  in  each  individual  case. 

The  perfect  separation  and  independence  of  the  scales,  or  laws  of 
relation  of  the  series  enables  the  author  to  discuss  the  characters  of 
the  series  with  reference  to  their  convergency  or  divergency,  and  to 
classify  these  equations  into  sets  having  peculiar  and  distinguishing 
properties  in  regard  to  this  subject 

The  first  set  includes  those  equations  whose  solutions  can  always 
be  found  in  convergent  series  of  ascending  powers  of  the  independ- 
ent variable ;  and  if  in  such  case  the  equation  be  solved  in  series  of 
descending  powers  (which  can  be  done  by  this  process),  those  series 
are  certainly  always  divergent. 
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The  difltiuguishing  marks  of  this  class  of  equations  are«— 4hat  the 
factor  of  the  highest  differential  coefficient  contains  one  term  only ; 
and  that  (the  terms  being  arranged  in  an  ascending  order)  when 
this  term  is  o^,  the  factor  of  the  next  differential  coefficient  must 
not  contain  a  term  lower  than  orJ'-S  the  next  not  lower  than  ae^'\ 
and  so  on  to  the  end. 

The  second  set  includes  those  equations  whose  solutions  can  always 
be  found  in  etmvergfeni  series  of  a€9eending  powers  of  the  independ- 
ent variable ;  and  if  in  such  case  the  equation  be  solved  in  series  of 
ascending  powers*  they  are  always  divergent 

The  distinguishing  marks  of  this  class  of  equations  are, — that  the 
factor  of  the  highest  differential  coefficient  contains  one  term  only ; 
and  that  when  Uiis  term  is  aff  the  next  factor  must  stop  at  ar^'S  the 
next  at  af^  and  so  on  to  the  end. 

The  third  set  includes  equations  whose  solutions  can  be  found  in 
series  oftueendmg  powers  which  for  some  values  of  the  independent 
variable  are  eanveingentf  and  for  other  values  divergeni ;  and  whose 
solutions  can  also  be  found  in  series  of  descending  powers  which  are 
divergent  for  all  values  for  which  the  other  series  are  convergent^  and 
convergent  for  all  values  for  which  the  other  series  are  divergent. 

The  distinguishing  marks  of  this  class  of  equations  are, — that  the 
factor  of  the  highest  differential  coefficient  contains  two  terms  only, 
and  that  with  reference  to  the  first  of  such  terms  the  equation  is 
under  the  restriction  mentioned  with  regard  to  the  first  set^  and  that 
with  reference  to  the  second  of  such  terms  it  is  under  the  restriction 
mentioned  with  regard  to  the  second  seL 

The  fourth  set  includes  equations  whose  solutions  are  or  may  be 
divergent  for  some  values  of  x,  both  in  the  ascending  and  descend- 
ing series.  In  some  cases,  the  ascending  series  is  necessarily  diver- 
gent, and  the  descending  series  convergent  or  divergent  according  to 
the  value  of  ;r ;  in  other  cases,  the  de:$cending  series  is  necessarily 
divergent,  and  the  ascending  series  convergent  or  divergent  accord- 
ing to  value ;  and  in  the  remaining  cases,  both  series  are  convergent 
or  divergent  according  to  value,  but  not  so  as  to  be  necessarily  com- 
plementary to  each  other  in  this  respect 

The  distinguishing  marks  of  this  class  are, — that  the  first  factor 
may  contain  more  than  two  terms ;  and  that  either  the  restriction  of 
the  first  set  is  transgressed  with  reference  to  the  highest  term,  or  the 
restriction  of  the  second  set  is  transgressed  with  reference  to  the 
lowest  term.  In  this  set  the  divergency  arising  from  value  is  of  a 
finite  character;  and,  as  the  series  approach  without  limit  to  ordi- 
nary recurring  series,  there  is  a  probability  that  the  passage  from 
convergency  to  divergency  is  not  attended  with  danger. 

The  fifth  set  includes  equations  whose  solutions,  whether  in  as- 
cending or  descending  series,  are  always  necessarily  divergent. 

The  distinguishing  mark  of  this  class  is,  that  it  transgres.<es  botli 
the  restrictions  to  one  or  other  of  which  the  last  set  is  subjected.  In 
this  case  the  divergency  is  infinite,  and  appears  to  be  of  an  unma- 
nageable character. 

The  analogy  of  the  process  leads  to  a  presumption,  that  in  all 
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cases  of  divergency,  above  referred  to,  the  corresponding  conyergent 
solutions  are  in  series  infinite  in  both  the  ascending  and  descending 
directions. 

The  author  observes  in  conclusion,  that  the  inverse  calculus  of 
the  process  here  developed  may  be  employed  for  the  discovery  of 
the  generating  functions  of  series  whose  laws  of  relation  are  given. 

The  Society  then  adjourned  over  the  Easter  holidays  to  meet 
again  on  the  19th  of  April. 


April  19,  1849. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 

A  paper  was  read,  entitled  "  On  the  Meteorology  of  the  Lake 
District  of  Cumberland  and  Westmoreland."  By  John  Fletcher 
Miller,  Esq.  Communicated  by  Lt.-Colonel  Sabine,  R.A.y  For.  Sec 
R.S.,  &c. 

This  paper  contains  the  results  of  meteorological  observations 
made  during  1848,  similar  to  those  made  in  the  same  district  in 
preceding  years,  which  were  last  year  communicated  to  the  Society. 
On  these  results,  the  author  remarks  that  the  fall  of  rain  in  the  lake 
district,  during  the  year  1848,  greatly  exceeds  the  amount  in  any 
other  year  since  the  register  was  commenced  in  1844;  and  that 
there  is  a  similar  excess  with  reference  to  the  number  of  wet  days. 
The  total  depth  of  rain,  in  1848,  at  Seathwaite,  the  wettest  station, 
was  160*89  inches ;  and  of  this  quantity,  114*32  inches  fell  in  the 
six  months,  February,  July,  August,  October,  November  and  De- 
cember. In  February  there  fell  the  unprecedented  quantity  30*55 
inches. 

The  mountains  flanking  the  lake-district  valleys  increase  in  alti- 
tude with  great  regularity  towards  the  head  or  eastern  extremity  of 
tho  vale,  and  it  appears  that  it  is  there  that  the  greatest  depth  of 
rain  is  invariably  found.  The  amount  increases -rapidly  as  the  sta- 
tions recede  from  the  sea,  and  towards  the  head  of  the  valley  the 
incremental  ratio  is  exceedingly  great.  At  Loweswater,  Buttermere 
and  Gatesgarth,  about  two  miles  apart  in  the  same  line  of  valley, 
the  depths  of  rain  were  respectively  76  inches,  98  inches  and  133*5 
inches. 

From  the  observations  of  the  thermometer,  the  author  concludes 
that  the  climate  in  the  mountain  valleys  in  this  district  is  milder  and 
more  equable,  not  only  than  in  the  open  country  in  their  immediate 
vicinity,  but  also  than  in  that  considerably  to  the  south.  This  he 
attributes  to  the  lakes  giving  out  during  the  winter  the  heat  absorbed 
by  them  in  the  summer,  and  to  the  radiatioiT  from  the  rocky  moun- 
tain breasts  in  the  valleys,  but  principally  to  the  heat  evolved  in  a 
sensible  form  by  the  condensation  of  enormous  volumes  of  vapour. 

Last  summer  a  pair  of  Rutherford's  self-registering  thermometers 
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were  stationed  by  the  author  on  the  summit  of  Sea-Fell  Pike*  He 
states  that  from  the  maximum  thermometer  no  correct  readings 
could  be  obtained ;  but  that  the  minimum  gave  the  following  :— 
July,  22**:  August,  24**;  September,  18°;  October,  —6°;  November, 
—6^;  December,— 9°.  It  appears  that  on  the  night  between  the  2nd 
and  3rd  of  January  the  minimum  thermometer  indicated  the  extra- 
ordinary low  temperature  —34°  Fahr. :  at  the  same  date  a  naked 
thermometer  on  grass  at  Whitehaven  fell  to  4-4°,  and  one  on  raw 
wool  to  — 2°-8. 

The  author  states  that  the  results  obtained  from  the  mountain 
gauges  during  the  last  year,  are  in  strict  accordance  with  those  of 
the  two  preceding  years,  and  thus  confirm  the  correctness  of  the 
conclusion  drawn  from  them  in  his  former  paper,  **  that  the  quantity 
of  rain  increases  from  the  valley  upwards  to  an  altitude  of  about 
2000  feet,  above  which  it  begins  to  diminish."  He  does  not,  how* 
ever,  by  any  means  infer  that  the  law  which  appears  to  regulate 
the  distribution  of  rain  in  the  mountain  district  of  Cumberiand  will 
equally  apply  to  every  similar  locality. 


April  26,  1849. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 

A  paper  was  read,  entitled  <*  A  Report  upon  further  Observations 
of  the  Tides  of  the  English  Channel  made  by  order  of  the  Lords 
Commissioners  of  the  Admiralty  in  1848,  with  remarks  upon  the 
Laws  by  which  the  Tidal  Streams  of  the  English  Channel  and  Grer- 
man  Ocean  appear  to  be  governed."  By  Captain  F.  W.  Beechey, 
R.N.,  F.RJS.  Communicated  by  the  Lords  Commissioners  of  the 
Admiralty. 

The  author  commences  this  report  by  observing,  that  the  result 
of  the  observations  upon  the  tides  in  the  English  Channel,  made  in 
the  course  of  the  summer  of  1 848,  had  confirmed  in  a  satisfactory 
manner  the  view  he  had  taken  of  the  tidal  phenomena  of  the  chan- 
nel, in  the  report  communicated  to  the  Royal  Society  last  year,  and 
printed  in  the  Philosophical  Transactions  (Part  I.  1848),  namely, 
that  there  is  a  meeting  and  a  separation  of  the  streams  between 
Aldemey  and  the  Start:  that  the  whole  space  between  the  Start 
and  Scilly  is  under  the  joint  influence  of  the  channel  and  oflling 
streams :  that  from  the  vicinity  of  the  Start  to  the  vicinity  of  Hast- 
ings the  stream  runs  true  up  and  down  the  channel ;  and  moreover 
that  this  stream  throughout  turns  nearly  simultaneously  with  the 
time  of  high  and  low  water  on  the  shore  at  the  virtual  head  of  the 
tide,  which  he  places  in  the  vicinity  of  Dover;  and  lastly,  that  the 
streams  which  meet  off  the  Start  are  turned  down  into  the  Gulf  of 
St.  Malo,  and  vice  versd. 
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He  then  takes  a  comprehensive  view  of  the  tidal  system  of  the 
English  Channel  and  German  Ocean  together,  and  considering  them 
as  one  great  canal  open  at  both  extremities  to  the  free  admission  of 
a  great  tidal  wave,  which  might  be  supposed  to  meet  and  form  a 
combined  or  stationary  wave  (art.1879  Encyclopedia  Metropolitana), 
he  infers  that  in  such  a  case,  there  ought  to  be  in  the  eaattm  kal^ 
of  such  a  canal,  a  recurrence  of  the  phenomena  which  had  been 
found  to  exist  in  the  western  half.  He  proceeds  to  explain  that, 
from  a  valuable  series  of  observations  in  the  German  Ocean  by  Cap- 
tain Washington,  R.N.,  and  other  authorities,  it  does  appear  that, 
inverting  the  direction  of  the  stream,  there  is  a  correspondence  oif 
phenomena  in  almost  every  respect:  that  the  offing  and  channd 
streams  meet  off  Lynn,  as  off  the  Gulf  of  St  Malo,  at  the  same  houn, 
and  at  the  same  distance  nearly  from  the  virtual  head  of  the  tide: 
that  the  phase  of  the  tide  at  Lynn  corresponds  with  the  phase  of  the 
tide  at  Jersey :  that  there  is  an  increased  rise  there  also ;  and  that 
from  the  meeting  of  the  tides  off  Lynn  to  the  meeting  of  the  streams 
off  Dover,  there  is,  as  in  the  former  case,  a  stream  which  turns  nearij 
simultaneously  with  the  high  and  low  water  on  the  shore  at  Dover; 
the  incoming  and  outgoing  streams  coinciding  with  the  rising  and 
falling  water  there ;  and  that  there  is,  in  fact,  a  complete  identity  of 
tidal  phenomena  in  both  parts  of  the  supposed  carnal ;  of  this  au 
illustration  is  given  in  two  plans. 

The  author  states  that  the  meeting  of  the  waves  which  enter  the 
canal  at  opposite  points  does  not  occasion  a  stationary  point  of  per- 
manent slack-water,  but  one  wave  alternately  prevails,  so  that  the 
point  of  slack- water  oscillates  between  Ramsgate  and  Hastings  nearly, 
and  occasions  an  inversion  of  the  stream  at  about  two  hours  before 
that  of  the  true  stream  of  the  channel.  He  thinks  it  convenient  for 
the  purposes  of  navigation  to  consider  this  an  intermecUaie  stream, 
although  in  reality  it  is  only  a  shifting  of  the  place  of  the  meeting 
and  divergence  of  the  opposite  channel  streams.  To  illustrate  this 
part  of  the  paper  a  table  is  given,  in  which  the  courses  of  the  streams 
in  various  compartments  of  the  supposed  canal  are  given  at  every 
hour  of  the  tide. 

The  author  thinks  this  system  of  tides  sufficiently  established  for 
the  purposes  of  navigation,  but  with  regard  to  the  perfectly  simul- 
taneous motion  of  the  stream  throughout  the  stationary  wave,  he  is 
of  opinion  that  nothing  but  simultaneous  observations  will  be  con- 
sidered satisfactory  to  science  upon  such  a  point,  and  these -he  hopes 
will  be  supplied  by  the  observations  of  the  ensuing  summer. 

The  advantage  of  referring  the  motion  of  the  stream  to  a  standard 
such  as  that  of  the  Dover  tide-table  will,  it  appears,  be  sensibly  felt 
by  the  mariner,  who  will  now  have  his  course  through  the  moving 
waters  of  the  channel  rendered  simple  and  plain,  instead  of  being 
perplexed  with  unsatisfactory  references,  and  with  calculations  which 
in  too  many  instances,  it  is  believed,  have  caused  the  set  of  the  tide 
to  be  wholly  disregarded. 

The  want  of  a  standard  to  which  desultory  observations,  made  in 
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various  parts  of  tho  channel,  could  be  referred,  the  author  believes 
to  haye  been  the  occasion  of  several  erroneous  impressions  of  a  ten- 
dency somewhat  dangerous  to  navigation.  As  such  he  considers  the 
following : — that  the  tide  in  all  parts  of  the  channel  partakes  of  a 
rotatory  motion  and  b  never  at  rest*  and  that  a  ship*s  reckoning  will 
never  be  far  out  in  consequence,  as  she  will  never  be  carried  far  in 
one  direction :  that  a  vessel  arriving  off  the  Start  at  low  water 
could,  by  sailing  seven  or  eight  knots  an  hour,  carry  ten  or  eleven 
hours'  favourable  tide  to  Beachy  Head :  that  in  the  German  Ocean 
the  stream  sets  north-east  on  one  side,  whilst  it  is  running  south- 
west on  the  other :  that  there  is  a  tide  and  half-tide  in  the  channel, 
so  that  when  the  stream  has  done  in  shore,  by  standing  out,  a  ship 
will  carry  the  stream  three  hours  longer,  or  nine  hours  in  one  direc- 
tion :  and  lastly,  that  the  stream  runs  strongest  at  high  and  low  water 
throughout  the  channel,  and  is  motionless  at  half-tide. 

These  impressions  do  not  appear  to  be  justified  by  the  observa- 
tions. The  stream,  when  not  diverted  by  rivers  or  estuaries,  appears 
to  run  true  up  and  down  the  channel,  and  from  side  to  side  nearly ; 
between  the  Start  and  Hastings,  in  the  English  Channel,  scarcely 
varying  a  point  for  nearly  five  hours;  and  in  the  German  Ocean  for 
about  four  hours ;  the  varying  of  the  stream  there  being  due,  in  the 
author's  opinion,  to  the  influence  of  the  Thames  and  the  rivers  of 
Holland.  As  the  stream  turns  nearly  with  the  high  and  low  water 
on  the  shore  at  Dover,  there  cannot  be  nine  hours'  current  in  one 
direction.  With  regard  to  the  time  at  which  the  stream  attains  its 
greatest  strength,  he  states  that  all  the  observations  agree  in  fixing 
it  at  about  half-tide  (Dover). 

The  erroneous  impressions  above  mentioned,  the  author  considers 
have  arisen  from  the  times  of  the  observations  when  made  having 
been  referred  to  the  times  of  high  water  at  places  differing  two  or 
three  hours  from  the  time  of  high  water  at  the  head  of  the  wave^  or 
from  an  early  popular  opinion  that  the  turn  of  the  stream  in  the 
offing  coincides  with  the  rise  and  fall  of  the  water  on  the  shore. 

The  paper  concludes  with  some  remarks  on  the  forms  of  the  tide- 
wave  between  Cromarty  and  the  Land's  End,  which  are  exhibited  in 
two  plans  at  every  hour  of  the  tide,  obtained  from  a  combination  of 
the  ranges  and  establishments  of  Dr.  Whewell  with  those  of  M. 
Chazallon  ;  and  attention  is  particularly  drawn  to  the  relative  lengths 
of  the  stationary  wave  and  the  waves  by  which  it  is  generated;  the 
former  wave  being  only  half  the  dimensions  oftlie  latter.  These  forms 
are  exhibited  on  a  reduced  scale,  but  much  exaggerated  in  height, 
and  afford  a  comparison  between  the  curve  assumed  by  the  stationary 
wave  and  that  which  the  waves  would  have  assumed  had  they  rolled 
on  in  an  uninterrupted  course. 


His  Grace  the  Lord  Archbishop  of  Canterbury,  and  the  Right 
Honourable  Lord  John  liussell,  were  admitted  into  the  Society  on 
January  25, 1849. 
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May  S,  1849. 

The  EARL  OF  ROSSE,  President,  in  the  Chair. 

lo  accordance  with  the  Statutes  the  President  read  the  following 
list  of  Candidates  recommended  by  the  Council  for  electioii  into  the 
Society : — 


John  Couch  Adams,  Esq. 
Thomas  Andrews,  M.D. 
Robert  Alfred  Cloyne  Austen, 

Esq. 
Charles  Barry,  Esq. 
Benjamin  Collins  Brodie,  Esq. 
John  Dalrymple,  Esq. 
James  Glaisher,  Esq. 


Sir  Robert  Kane,  M.D. 
William  Lassell,  Esq. 
Henry  Beaumont  Leeaon,  MJ). 
Andrew  Crombie  Ramsay,  Esq. 
John  Scott  Russell,  Esq. 
Francb  Sibson,  M.D. 
Robert  Stephenson,  Esq. 
Lieut-Col.  Philip  Yorke. 


A  paper  was  read,  entitled  **  On  the  Reduction  of  the  Thermo- 
metrical  Observations  made  at  the  Apartments  of  the  Royal  Society 
from  the  year  1774  to  1781,  and  from  the  year  1787  to  1843.*'  By 
James  Glaisher,  Esq.  of  the  Royal  Observatory,  Greenwich.  Com- 
municated by  John  Lee,  Esq.,  LL.D.,  F.R.S.  &c 

In  this  paper,  the  author  states  that  he  has  examined  all  the  ther- 
mometrical  observations  which  have  been  made  at  the  Apartments  of 
the  Royal  Society,  with  the  view  of  ascertaining  whether  the  diurnal 
variations  at  different  epochs  were  in  accordance  with  those  which 
he  had  determined  from  the  Greenwich  observations,  and  which  are 
contained  in  his  paper  published  in  the  Philosophical  Transactions 
for  1848.  The  result  of  this  investigation  was,  that  the  corrections 
contained  in  the  tables  in  his  former  paper  were  applicable  to  the 
observations  of  all  the  years  since  1774. 

The  author  is  led  from  these  examinations  to  the  conclusion, — 
Ist,  that  the  instruments  used  have  been  uniformly  good;  2ndly, 
that  the  observations  have  been  faithfully  recorded  as  read  from  the 
instruments ;  Srdly,  that  the  readings  have  been  taken  with  great  care 
with  respect  to  the  times  stated ;  and  lastly,  that  the  observations 
were  well-worth  the  necessary  labour  of  reduction.  He  finds,  how- 
ever, that  some  of  the  more  recent  observations  of  the  self-register- 
ing instruments  are  liable  to  some  uncertainty. 

Having  satisfied  himself  that  the  observations  were  well-worth 
any  amount  of  labour  that  might  be  bestowed  on  them,  the  author 
was  anxious  to  reduce  them  to  a  useful  form,  but,  in  consequence  of 
the  great  amount  of  work  that  would  be  required  for  the  reduction 
of  so  extensive  a  series,  he  for  some  time  hesitated  to  enter  upon 
this  labour.  Finding  however  that  there  was  a  demand  for  the  re- 
sults of  trustworthy  observations  extending  backwards  many  years, 
and  having,  besides,  the  hope  of  connecting  the  Greenwich  series  of 
observations  with  these,  he  determined  to  perform  the  work.  He 
states  that  the  mean  temperature  of  every  month  was  determined  in 
the  first  instance  from  the  observations  which  had  been  made  during 
the  day,  and  secondly,  from  the  observations  of  the  self-regiateriDg 
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instramentfl.  Tables  are  appended  to  the  paper,  showing  the  monthly* 
quarterly  and  yearly  mean  temperatures,  with  those  of  groups  of 
years,  and  other  tables  exhibiting  the  departure  of  every  individual 
result  from  the  mean  of  all. 

The  author  concludes  by  stating,  that  hitherto  the  mean  tempera- 
ture at  Somerset  House  has  been  estimated  a  great  deal  too  high. 
He  does  not  here  enter  info  the  investigation  as  to  whether  the  tem- 
perature as  now  determined  is  too  high  for  the  geographical  position 
and  elevation  of  Somerset  House,  but  proposes  to  do  so,  in  a  paper 
he  is  preparing  with  the  view  of  connecting  the  Somerset  House 
with  the  Greenwich  series,  and  of  bringing  up  all  the  results  to  the 
present  time.  He  hopes  also,  at  some  future  time,  to  present  results 
from  the  barometrical  observations  arranged  in  a  similar  manner. 


May  10,  1849. 

The  EARL  OF  ROSSE,  President,  in  the  Chair. 

The  following  communication  was  read : — "  Remarks  on  M.  De  la 
Rive*s  Theory  for  the  Physical  Explanation  of  the  Causes  which 
produce  the  Diurnal  Variation  of  the  Magnetic  Declination,"  in  a 
letter  to  S.  Hunter  Christie,  Esq.,  Sec.  R.S.,  from  Lieut-Col.  Sabine, 
For.  SecR.S.   Communicated  by  S.  Hunter  Christie,  Esq. 

Mt  DBAa  Sia,  Woolwich,  April  16»  1849. 

The  Annates  de  Chimie  et  de  Physique  for  March  last  contains  a 
letter  from  M.  De  la  Rive  to  M.  Arago,  in  which  a  theory  is  pro- 
posed, professing  to  explain  on  physical  principles  the  general 
phenomena  t>f  the  diurnal  variation  of  the  magnetic  declination,  and, 
in  particular,  the  phenomena  observed  at  St.  Helena  and  at  the  Cape 
of  Good  Hope,  described  in  a  paper  communicated  by  me  to  the 
Royal  Society  in  1847,  and  which  has  been  honoured  with  a  place 
in  the  Philosophical  Transactions. 

Although  I  doubt  not  that  the  inadequacy  of  the  theory  proposed 
by  M.  De  la  Rive  for  the  solution  of  this  interesting  problem  will  be 
at  once  recognised  by  those  who  have  carefully  studied  the  facts 
which  have  become  known  to  us  by  means  of  the  exact  methods  of 
investigation  adopted  in  the  magnetic  observatories  of  recent  esta- 
blishment, yet  there  is  danger  that  the  names  of  De  la  Rive  and 
Arago,  held  in  high  and  deserved  estimation  as  authorities  on  such 
subjects,  attached  to  a  theory,  which  moreover  claims  reception  on 
the  ground  of  its  accordance  with  '*  well-ascertained  facts"  and 
"with  principles  of  physics  positively  established,"  may  operate 
prejudicially  in  checking  the  inquiries  which  may  be  in  progress  in 
other  quarters  into  the  causes  which  really  occasion  the  phenomena 
in  question ;  I  have  thought  it  desirable  therefore  to  point  out,  in  a 
very  brief  communication,  some  of  the  important  particulars  in  wliich 
M.  De  la  Rive's  theory  fails  to  represent  correctly  the  facts  which  it 
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profewies  to  explain,  and  others  which  appear  to  me  to  be  altogether 
at  variance  with,  and  opposed  to  it. 

1 .  M.  De  la  Rive's  theory,  in  a  few  words,  is  as  follows : — 

In  consequence  of  the  inequalities  of  temperature  in  the  higher 
and  lower  strata  of  the  atmosphere,  electric  currents  are  generated, 
which  in  the  higher  regions  proceed  from  the  equator  to  the  poles, 
and  return  at  the  surface  of  the  earth  from  the  poles  to  the  equator ; 
the  return  current  causing  in  the  northern  hemisphere  the  north  end 
of  the  magnet  to  deviate  in  the  one  direction,  and  in  the  southern 
hemisphere  in  the  opposite  direction;  the  deviation  being  at  any 
given  place  greatest  at  the  hour  (about  1*^-30  p.m.)  when  the  differ- 
ence of  temperature  in  the  upper  and  lower  strata  of  the  atmosphere 
is  greatest,  and  of  course  increasing  until  that  hour,  and  subse- 
quently diminishing. 

That  the  north  end  of  the  magnet  does  thus  deviate  in  the  fore- 
noon towards  the  west  in  the  northern  hemisphere,  and  towards  the 
east  in  the  southern  hemisphere,  and  return  in  both  cases  in  the 
opposite  directions  in  the  afternoon,  were  facts  known  before  the 
establishment  of  the  magnetic  observatories ;  but  M.  De  la  Rive's 
explanation  of  them  appears  to  have  been  suggested,  and  its  appro- 
priateness, as  he  considers,  is  shown,  by  its  affirmed  accordance  with 
the  remarkable  peculiarity  in  the  phenomena  made  known  to  us  by 
the  observations  at  the  Magnetic  Observatory  at  St.  Helena,  and 
communicated  to  the  Royal  Society  in  the  paper  referred  to.  This 
peculiarity  is  briefly  as  follows  :  the  deviation  which  constitutes  the 
principal  part  of  the  diurnal  variation  at  St.  Helena  is  not  wUform 
in  its  direction  throughout  the  year ;  in  one  part  of  the  year  it  is  to 
the  west,  and  in  the  other  part  of  the  year  to  the  east ;  and  conse- 
quently during  certain  months  of  the  year  the  movement  of  the 
magnet  is  in  the  contrary  direction  to  that  which  prevails  at  the 
same  hours  during  the  other  months  of  the  year. 

Now  St.  Helena  is  situated  within  the  tropics,  and  M.  De  la  Rive 
infers  h'om  his  theory  that  in  all  places  so  situated,  the  diurnal  va- 
riation should  be  in  one  direction  when  the  sun's  declination  is  north 
of  the  latitude  of  the  place,  and  in  the  contrary  direction  when  the 
sun's  declination  is  south  of  the  latitude  of  the  place :  and  hence  he 
too  hastily  concludes  that  his  theory  accords  with  the  characteristics 
of  the  diurnal  variation  at  St.  Helena.  When  however  the  facts  are 
more  closely  examined,  it  is  seen  that  they  do  by  no  means  accord 
with  M.  De  la  Rive's  supposition. 

That  it  may  be  quite  clear  that  I  do  not  misapprehend  either  M. 
De  la  Rive's  theory,  or  his  supposition  in  regard  to  the  facts  at  St. 
Helena,  I  subjoin  his  own  expressions,  which  convey  his  meaning, 
as  that  gentleman's  writings  generally  do,  with  most  commendable 
precision. 

The  first  extract  defines  the  limit  which,  according  to  his  theory, 
should  separate  the  electric  currents  proceeding  respectively  from 
each  of  the  poles  to  the  equator ;  and  should  consequently  separate 
the  parts  of  the  globe  in  which  the  diurnal  variation  is  in  the  one 
direction,  from  the  parts  in  which  it  is  in  the  opposite  direction ; 
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whilflt  the  second  extract  describes  what  he  believes  to  be  the  facts 
of  the  phenomena  at  St.  Helena. 

Extract  1. 

"  La  limite  qui  s6pare  les  regions  occupy  par  chacun  de  ces 
deux  grands  courants  n'est  pas  T^quateur  proprement  dit,  car  elle 
doit  ^tre  variable  :  elle  est,  d*apr^8  la  throne  que  je  d^veloppe,  celui 
des  parall^les  compris  entre  les  tropiques,  qui  a  le  soleil  k  son  zenith ; 
elle  change  par  cons^uent  chaque  jour." 

Extract  2. 

"  A  St.  Hdl^ne,  la  variation  diume  a  lieu  k  Touest  tant  que  le 
soleil  est  au  sud  de  I'Sle,  k  Test  d^s  que  le  soleil  est  au  nord.  £n 
effet.  dans  le  premier  cas,  ainsi  que  j'ai  remarque  plus  haut,  St. 
H^l^ne  doit  faire  partie  de  la  region  dans  laquelle  les  courants  61ec« 
triques  vont  sur  la  surface  de  la  terre  du  pole  bor6al  aux  regions 
^uatoriales  ;  et,  dans  le  second  cas,  de  la  region  dans  laquelle  ces 
courants  vont  du  p61e  austral  vers  I'equateur." 

Whoever  will  be  at  the  pains  to  refer  to  the  paper  printed  in 
the  Philosophical  IVansactions,  describing  the  phenomena  at  St. 
Helena,  or  to  the  volume  containing  the  details  of  tlie  observations 
on  the  diurnal  variation  in  each  month  during  the  five  years  in 
which  hourly  observations  were  maintained  day  and  night  at  that 
observatory,  will  perceive, — on  evidence  which  admits  of  no  uncer- 
tainty,— that  the  two  portionsof  the  year  in  which  the  diurnal  variation 
is  in  contrary  directions  at  that  island,  are  not  determined,  as  M.  De 
la  Rive  supposes,  by  the  declination  of  the  sun  relatively  to  the  /a- 
tiiude  of  the  place,  but  by  the  declination  of  the  sun  relatively  to  the 
equinoctial  line.  The  sun  is  vertical  at  St.  Helena,  passing  to  the 
south  in  the  first  week  of  November ;  and  again  when  passing  to  the 
north  in  the  first  week  of  February :  consequently  the  two  ))ortions 
into  which  the  year  is  thus  divided,  are  respectively  the  one  of  three, 
and  the  other  of  nine  months'  duration ;  but  the  actual  portions  in 
which  the  contrary  diurnal  movements  of  the  magnets  take  place  at 
St.  Helena  are  of  equal  duration,  and  consist  of  six  months  and  six 
months ;  the  dividing  periods  coinciding  unequivocally,  not  with  the 
sun's  verticality  at  St.  Helena,  but  with  the  equinoxes. 

2.  But  if  M.  De  la  Rive's  explanation  be  thus  inconsistent  in  respect 
to  the  dates  of  the  transition  periods  of  the  phenomena  at  St.  Helena, 
it  must  be  regarded  as  altogether  at  variance  with,  and  opposed  to, 
the  phenomena  described  in  the  same  paper  at  the  Cape  of  Good 
Hope,  where  also  they  have  been  observed  at  the  Magnetic  Obser- 
vatory at  that  station  with  an  exactness  which  leaves  no  uncertainty 
whatsoever  as  to  the  facts  themselves.  The  Cape  is  not  situated  within 
the  tropics ;  its  latitude  is  33^  56'  south ;  the  sun  is  consequently 
throughout  the  year  well  to  the  north  of  its  zenith ;  and  therefore, 
accordmg  to  M.  De  la  Rive's  theory,  the  deviations  should  be  in  one 
and  the  same  direction  throughout  the  year.  But  the  fact  is  not  so ; 
for  the  same  contrariety  in  the  direction  of  the  diurnal  variation  at 
different  portions  of  the  year  takes  place  at  the  Cape  as  at  St.  He- 
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lena;  the  two  portions  of  the  year  in  which  the  opposite  phenomena 
prevail,  are  also  identical  at  the  two  stations ;  and  at  hoth  the 
change  in  the  direction  of  the  deviation  takes  place  when  the  sun 
crosses  the  equinoctial  line  ;  the  deviation  heing  to  the  west  at  both 
stations  when  the  sun  is  in  the  northern  signs,  and  to  the  east  when 
he  is  in  the  southern  signs. 

3.  But  in  considering  a  theory  which  comes  before  ns,  claiming 
the  high  distinction  of  affording  a  physical  explanation  of  £acts  yrbidi 
are  known  to  us  by  weU-assured  observation,  we  ought  not  to  con- 
fine our  view  to  those  points  only  for  which  it  professes  to  supply 
the  explanation :  these  are  certainly  tests  as  far  as  they  go ; — and  in 
the  present  instance  the  conclusion  from  them  is  not  favourable  to  the 
theory  proposed ; — but  we  should  also  notice  the  deficiencies  of  the 
theory ;  or  those  points  wherein  it  neither  furnishes,  nor  attempts  to 
furnish,  explanations  of  circumstances  which  are  certainly  aiAonget 
the  most  remarkable  facts  of  the  case,  lliey  may  be  possibly  amongst 
the  most  difficult  to  explain ;  but  no  physical  theory  can  be  regarded 
as  meeting  the  facts  which  does  not  at  least  attempt  an  explanation  of 
them.  I  may  name  as  the  most  prominent  in  interest  amongst  these 
the  striking  fact,  that  the  Cape  of  Oood  Hope  should  be  one  of  the 
stations  at  which  this  remarkable  peculiarity,  of  a  contrariety  of  move- 
ment at  different  periods  of  the  year,  takes  place. 

It  is  known  that  it  does  not  occur  at  places  situated  in  coirespond- 
ing  latitudes  north  of  the  geographical  equator ;  at  Algiers,  for  ex- 
ample,— which  is  moreover  nearly  in  the  same  geographical  meridian 
as  the  Cape,  and  where  the  magnetic  inclination  is  nearly  the  same 
towards  the  north  as  is  the  case  at  the  Cape  towards  the  south.  It 
may  be  quite  correct  perhaps  to  view  the  corresponding  phenomena 
at  St.  Helena  and  the  Cape  as  those  belonging  to  ma^meftcoi/y-equa^ 
torial  stations ;  but  they  are  certainly  not  those  peculiar  to  or  cha- 
racteristic of  geograpkicaify-equAtonal  stations,  which  would  be  the 
condition  in  M.  De  la  Hive's  theory.  There  are  thus  two  parts  in 
the  problem  which  await  a  physical  explanation ;  on  the  one  hand, 
the  cause  is  required  of  the  contrariety  of  movement,  as  well  as  of 
the  times  at  which  the  different  movements  occur,  the  latter  having 
obviously  a  dependence  on  the  sun's  position  whether  in  the  northern 
or  the  southern  signs ;  and  on  the  other  hand,  the  cause  must  be 
shown  why  certain  stations  are  thus  affected  and  others  not :  a  di- 
stinction which  obviously  does  not  depend  on  situation  in  regard  to 
the  geographical  equator  or  to  the  tropical  divisions  of  the  globe. 

I  have  myself  been  led  to  infer  that  the  peculiarity  in  question  re- 
sults from  and  is  indicative  of  proximity  to  the  line  of  least  mag* 
neiic  force,  regarded  as  physically  the  separating  line  on  the  surface 
of  the  globe  between  the  northern  and  southern  magnetic  hemi- 
spheres ;  under  this  explanation  the  peculiarity  would  be  strictly  a 
magnetically-equatorial  one. 

It  results  from  the  present  position  of  the  four  points  of  maximum 
intensity  at  the  surface  of  the  earth,  that  the  intermediate  line  of 
least  intensity  departs  considerably  in  the  Southern  Atlantic  from  the 
middle  or  geographically-equatorial  portion  of  the  ^obe,  and 
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between  the  Cape  and  St.  Helena,  and  consequently  not  far  from 
either  of  those  stations. 

As  feur  as  I  have  yet  been  able  to  examine,  I  have  found  that  the 
same  remarkable  peculiarity  does  exist  at  all  other  stations  which 
are  near  this  line,  and  at  none  which  are  remote  from  it.  But 
however  this  may  be,  the  accordance  of  the  phenomena  at  the  Cape 
of  Good  Hope  and  St.  Helena,  and  their  dissimilarity  from  those  at 
other  stations  is  a  well-ascertained  hct,  of  far  too  much  bearing  and 
importance  to  be  passed  without  notice ;  and  we  may  safely  anti- 
cipate that  its  cause  must  occupy  a  prominent  place  in  the  theory 
which  shall  be  ultimately  received,  as  affording  an  adequate  solution 
of  the  problem  of  the  diurnal  variation. 

Believe  me,  my  dear  Sir,  sincerely  yours, 

Edward  Sabinb. 
S.  H,  Christie,  Esq,,  Secretary  to  the  Royal  Society. 


May  24,  1849. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 

The  following  papers  were  read : — 

1  •  An  appendix  to  a  paper  *'  On  the  Variations  of  the  Acidity  of 
the  Urine  in  the  State  of  Health" — "  On  the  Influence  of  Medicines 
on  the  Acidity  of  the  Urine.*'  Bv  Henry  Bence  Jones,  M.D.,  M.A.y 
F.R.S.  &c. 

The  variations  of  the  acidity  of  the  urine  in  the  state  of  health 
having  been  shown  in  the  original  paper,  and  the  effect  of  dilute 
sulphuric  acid  also  traced ;  in  this  appendix,  the  influence  of  caustic 
potash,  of  tartaric  acid,  and  of  tartrate  of  soda,  on  the  acidity  of  the 
urine  is  determined. 

One  ounce  of  liquor  potassee,  specific  gravity  1072,  was  taken  in 
distilled  water,  in  three  days.  It  hindered  the  acidity  of  the  urine 
from  rising,  long  after  digestion,  to  the  height  to  which  (from  com- 
parative experiments)  it  otherwise  would  have  done  ;  but  it,  by  no 
means,  made  the  urine  constantly  alkaline ;  nor  did  it  hinder  the 
variations  produced  by  the  state  of  the  stomach  from  being  very 
evident 

354  grains  of  dry  and  pure  tartaric  acid  dissolved  in  water  were 
taken  in  three  days.  The  conclusion  from  the  observations  is  that 
this  quantity  increased  the  acidity  of  the  urine,  but  during  that  time 
it  did  not  render  the  eflect  of  the  stomach  on  the  reaction  of  the 
urine  less  apparent  than  when  no  acid  was  taken ;  and  therefore, 
that  this  quantity  of  tartaric  acid,  during  this  time,  does  not  produce 
so  much  eflect  on  the  reaction  of  the  urine  as  the  stomach  does. 

Tartrate  of  potash  in  large  doses  produces  the  most  marked  eflect 
on  the  alkalescence  of  the  urine.  120  grains  of  pure  dr}'  tartrate 
of  potash  dissolved  in  four  ounces  of  distilled  water  made  the  urine 
alkaline  in  thirty-five  minutes.     In  two  hours  the  alkalescence  had 
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disappearedy  but  after  the  uext  meal  the  effect  of  the  tartrate  of 
potash  was  again  apparent.  10  drachms  of  tartrate  of  potash  taken 
in  three  days  produced  but  little,  if  any  effect,  on  the  acidity  of  the 
urine  twenty-four  hours  after  the  last  dose  was  taken. 

2.  **  On  the  direct  production  of  Heat  by  Magnetism/'  By 
W.  R.  Grove,  Esq.,  M.A.,  V.P.R.S.  &c 

The  author  recites  the  experiments  of  Messrs.  Marrian,  Beatson, 
Wertheim  and  De  la  Rive  on  the  phenomenon  made  known  some 
years  ago,  that  sod  iron  when  magnetized  emitted  a  sound  or  musical 
note. 

He  also  mentions  an  experiment  of  his  own,  published  in  January 
1845,  where  a  tube  was  tilled  with  the  liquid  in  which  magnetic 
oxide  had  been  prepared,  and  surrounded  by  a  coil ;  this  showed, 
to  a  spectator  looking  through  it,  a  considerable  increase  of  the 
transmitted  light  when  the  coil  was  electrized. 

All  these  experiments  the  author  considers  go  to  prove  that  when- 
ever magnetization  takes  place  a  change  is  produced  in  the  molecu- 
lar condition  of  the  substances  magnetized  ;  and  it  occurred  to  him 
that,  if  this  be  the  case,  a  species  of  molecular  friction  might  be 
expected  to  obtain,  and  by  such  molecular  friction  heat  might  be 
produced. 

In  proving  the  correctness  of  these  conjectures  difficuliiea  pre- 
sented themselves,  the  principal  of  which  was,  that  with  electro- 
magnets the  heat  produced  by  the  electrized  coil  surrounding  them, 
might  be  expected  to  mask  any  heat  developed  by  the  magnetism. 
This  interference,  after  several  experiments,  the  author  considers 
he  entirely  eliminated  by  surrounding  the  poles  of  an  electro-magnet 
with  cisterns  of  water,  and  by  this  means  and  by  covering  the 
keeper  with  flannel,  and  other  expedients,  he  was  enabled  to  produce 
in  a  cylindrical  soft-iron  keeper  when  rapidly  magnetized  and  de- 
magnetized in  opposite  directions  a  rise  of  temperature  several  degrees 
beyond  that  which  obtained  in  the  electro-magnet,  and  which  there- 
fore could  not  have  been  due  to  conduction  or  radiation  of  heat  from 
such  magnet.    A  series  of  experiments  with  this  apparatus  is  given. 

By  filling  the  cisterns  with  water  colder  than  the  electro-magnet, 
the  latter  could  be  cooled  by  the  water  while  the  keeper  was  being 
heated  by  the  magnetization. 

The  author  subsequently  obtained  distinct  thermic  effects  in  a 
bar  of  soft  iron  placed  opposite  to  a  rotating  permanent  steel  mag- 
net, using  a  delicate  thermo-electrical  apparatus  placed  at  his  disposal 
by  Mr.  Gassiot. 

To  eliminate  the  effects  of  magneto-electrical  currents,  the  author 
then  made  similar  experiments  with  non-magnetic  metals  and  witii 
silico-borate  of  lead,  substituted  for  the  iron  keepers,  but  no  thermic 
effiects  were  developed. 

He  then  tried  the  magnetic  metals  nickel  and  cobalt,  and  obtained 
thermic  effects  with  both,  and  in  proportion  to  their  magnetic  in- 
tensity. 

Some  questions  of  theory  suggested  by  the  above  experiments 
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and  relating  to  the  rationale  of  the  action  of  what  are  termed  *  the 
imponderables'  and  to  terrestrial  magnetism,  are  then  briefly  dis- 
cussed, and  the  author  concludes  bj  stating  that  he  considers  hb 
experiments  prove  satisfactorily,  that  whenever  a  bar  of  iron  or 
other  magnetic  metal  is  magnetized,  its  temperature  is  raised. 


June  7,  1849. 

The  Annual  Meeting  for  the  election  of  Fellows  was  held  this 
day,— 

The  EARL  OF  ROSSE,  President,  in  the  Chair. 

His  Lordship  addressed  the  Society. 

On  the  motion  of  the  Marquis  of  Northampton,  seconded  by  Sir 
Robert  Harry  Inglis,  Bart,  the  thanks  of  the  Society  were  voted  to 
the  President  for  his  admirable  Address. 

The  Statutes  relative  to  the  election  of  Fellows  having  been 
read, — 

Mr.  William  Tooke  moved  the  following  resolution : — 

*'  That  the  election  of  Fellows  be  adjourned  until  Thursday  the 
21st  instant  at  three  o'clock,  and  that  it  be  recommended  to  the 
Council  that  the  list  for  such  election  shall  comprise  the  names  of 
all  the  Candidates,  designating  those  selected  by  the  Council  in  such 
manner  as  may  be  deemed  fit.*' 

The  resolution  having  been  seconded  by  Dr.  John  Lee,  the  Mar- 
quis of  Northampton  moved  the  following  amendment,  which  was 
seconded  by  Sir  Henry  De  la  Beche  : — 

"  That  the  Socif.ty  do  now  proceed  to  the  election  of  Fellows." 

The  amendment,  having  been  put  from  the  Chair,  was  declared  to 
be  carried. 

Sir  Henry  De  la  Beche  and  Mr.  Gray  were,  with  the  consent  of 
the  Society,  appointed  Scrutators  to  assist  the  Secretaries  in  ex- 
amining the  lists. 

The  votes  of  the  Fellows  present  having  been  collected,  the  fol- 
lowing gentlemen  were  declared  duly  elected : — 


John  Couch  Adams,  Esq. 
Thomas  Andrews,  M.D. 
Robert  Alfred  Cloyne  Austen, 

Esq. 
Charles  Barry,  Esq. 
Benjamin  Collins  Brodie,  Esq. 
John  Dalrymple,  Esq. 
•Tames  Glaishcr,  Esq. 
Sir  Robert  Kane,  >J.D. 


William  Lassell,  Esq. 
Henry  Beaumont  Leeson, 

M.D. 
Andrew  Crombie  Ramsay, 

Esq. 
John  Scott  Russell,  Esq. 
Francis  Sibson,  M.D. 
Robert  Stephenson,  Esq. 
Lieut.-Col.  Philip  Yorke. 


On  the  motion  of  Sir  Charles  Lemon,  Bart.,  seconded  by  the 
Marquis  of  Northampton,  it  was  unanimously  resolved, — 

**  That  the  Noble  President  be  requested  to  communicate  to  the 
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Government  of  the  United  States  the  expression  of  the  thanks  of 
the  Royal  Society  for  the  steps  taken  to  ascertain  the  fate  of  the 
expedition  under  Sir  John  Franklin,  F.Il.S^  and  to  afford  relief  if  it 
shall  be  necessary." 


June  14,  1849. 

The  EAllL  OF  ROSSE,  President,  in  the  Chair. 

His  Lordship  announced,  that  in  accordance  with  the  resolution 
of  the  Society,  requesting  him  to  communicate  the  thanks  of  the 
Society  to  the  Government  of  the  United  States  for  the  stepa  taken 
by  them  to  ascertain  the  fate  of  the  Expedition  under  Sir  John 
Franklin,  he  had  addressed  the  following  letter  to  His  Excellency 
the  American  minister: — 

My  dear  Sir,  3  Connaught  Place,  June 8, 1849. 

I  have  the  honour  to  inform  you,  that  at  the  annual  meeting  of 
the  Royal  Society,  held  the  7th  inst,  a  communication  was  read 
from  Admiral  Sir  Francis  Beaufort,  in  which  he  apprised  the  So- 
ciety  tliat  the  American  Government  had  nobly  undertaken  to  send 
an  expedition  in  search  of  Sir  John  Franklin.  Upon  which  a  vote 
of  thanks  was  moved  by  Sir  Charles  Lemon,  seconded  by  Lord 
Northampton,  and  carried  with  the  utmost  enthusiasm,  expressive 
of  the  gratitude  of  the  Uoyol  Society  to  the  American  Government, 
and  of  their  deep  sense  of  the  kind  and  brotherly  feeling  which  had 
prompted  so  liberal  an  act  of  humanity.  Allow  me  to  assure  you, 
that  it  is  peculiarly  gratifying  to  me  to  have  the  honour  of  being 
the  humble  instrument  in  conveying  to  you  the  thanks  of  the  Royal 
Society  on  this  occasion,  and  permit  me  to  express  a  hope  that  this 
most  generous  act  of  the  United  Slates  may,  if  possible,  draw  closer 
the  bonds  of  friendship  between  the  two  kindred  nations. 

That  the  United  States  may  continue  to  progress  with  the  same  ex- 
traordinary rapidity  in  the  arfs  of  peace  and  civilization,  and  to  hold 
the  same  high  place  in  the  science  and  literature  of  the  world,  b  I 
am  sure  the  anxious  desire  of  the  Royal  Society. 

I  have  the  honour  to  be. 
My  dear  Sir, 
Your  most  obedient  humble  Servant, 

RossE,  P.R.S. 

The  following  papers  were  read : — 

1.  **On  Carbonate  of  Lime  as  an  ingredient  of  Sea-water."  By 
John  Davy,  M.D.,  F.R.S.  Lond.  &  Ed.,  Inspector-General  of  Army 
Hospitals,  &c. 

The  manner  in  which  limestone  cliffs  rising  above  deep  water  are 
worn  by  the  action  of  the  sea,  as  it  were  by  a  weak  acid,  such  as  we 
know  it  contains,  viz.  the  carbonic — the  manner,  further,  in  which 
the  sand  on  low  sliores  where  the  waves  break,  becomes  consolidated, 
converted  into  sandstone,  by  the  deposition  of  carbonate  of  lime 
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from  sea-water  owing  to  the  escape  of  carbooic  acid  gaf»— are  heta 
dearly  proviDS  that  carbonate  of  lime  is  as  a  constituent  of  sea*  water 
neither  rare  of  oconrrence*  nor  unimportant  in  tbe^  ceconomy  of  na- 
ture,  inasmuch  as  the  phsenomena  alluded  to, — the  one  destructiTc, 
the  other  restorative,— have  been  observed  in  most  parts  of  our 
globe  where  geological  inquiry  has  been  instituted. 

Reflecting  on  the  subject^  it  seemed  to  me  desirable  to  ascertain 
whether  carbonate  of  lime  as  an  ingredient  of  sea-water  is  chiefly 
confined  to  the  proximity  of  coasts,  or  not  so  limited  enters  into 
the  composition  of  the  ocean  in  its  widest  expanse. 

On  a  voyage  from  Barbados  in  the  West  Indies  to  England  in 
November  last  (1848),  I  availed  myself  of  the  opportunity  to  make 
some  trials  to  endeavour  to  determine  this,  the  results  of  which  I 
shall  now  briefly  relate. 

First,  I  may  mention  that  water  from  Carlisle  Bay  in  Barbados, 
tested  for  carbonate  of  lime,  gave  strong  indications  of  its  presence ; 
thus  a  well-marked  precipitate  was  produced  by  ammonia,  after  the 
addition  of  muriate  of  ammonia  in  excess,  that  is,  more  than  was 
sufficient  to  prevent  the  separation  of  the  magnesia  which  enters  so 
largely  into  tiie  composition  of  sea-water ;  and  a  like  effect  was  pro- 
duced either  by  boiling  the  water  so  as  to  expel  the  carbonic  acid^ 
or  by  evaporation  to  dryness  and  resolution  of  the  soluble  salts. 

On  the  voyage  across  the  Atlantic,  the  test  by  means  of  ammonia 
and  muriate  of  ammonia  was  employed,  acting  on  about  a  pint  of 
water  taken  from  the  surface.  The  fir&t  trial  was  made  on  the  15th 
of  November,  when  in  latitude  20°  30'  N.,  and  longitude  63''  20'  W., 
more  than  a  hundred  miles  from  any  land ;  the  result  was  negative. 
Further  trials  were  made  on  the  22nd  of  the  same  month  in  lat 
32°  53',  long.  45°  10' ;  on  the  24th,  in  lat.  36°  23',  long.  37°  21' ;  on 
the  25th,  in  hit.  37°  21',  long.  33°  34';  on  the  26th,  in  lat.  38°  28', 
long.  30°  2' ;  on  the  27th,  when  off*  Funchal  of  the  Western  Islands,  in 
lat.  38°  32',  long.  28°  40',  about  a  mile  and  a  half  from  the  shore,  the 
water  deep  blue,as  it  always  ist)ut  of  soundings:  in  all  these  instances 
likewise  the  results  were  negative ;  the  transparency  of  the  water 
was  nowise  impaired  by  the  test  applied.  The  last  trial  was  mode  on 
the  3rd  of  December,  when  in  the  Channel  off  Portland  Head,  about 
fifteen  miles ;  now,  slight  traces  of  carbonate  of  lime  were  obtained, 
a  just  perceptible  turbidness  being  produced. 

The  sea-water  from  Carlble  Bay,  the  shore  of  which  and  the  ad- 
joining coast  are  calcareous,  yielded  about  1  per  10,000  of  carbonate 
of  lime,  after  evaporation  of  the  water  to  dryness,  and  the  resolution 
of  the  saline  matter.  A  specimen  of  water  taken  up  on  the  voyage 
off  the  volcanic  island  of  Fayal,  about  a  mile  from  land,  yielded  a 
residue  which  consisted  chieHy  of  sulphate  of  lime,  with  a  very  little 
carbonate  of  lime, — a  mere  trace ;  acted  on  by  an  acid  it  gave  oft* 
only  a  very  few  minute  air-bubbles.  A  specimen  taken  up  off  Port- 
land Head,  about  fifteen  miles,  yielded  on  evaporation  and  resolu- 
tion of  the  saline  matter  only  a  very  minute  residue,  about  *4  only 
per  10,000;  it  consisted  in  part  of  carbonate  and  in  part  of  sulphate 
of  lime. 


850 

What  may  be  inferred  from  these  results  ?  Do  they  not  tend  to 
prove  that  carbonate  of  lime,  except  in  very  minute  proportion,  does 
not  belong  to  water  of  the  ocean  at  any  great  distance  from  land  ? 
And,  further,  do  they  not  favour  the  inference,  that  when  in  nota- 
ble proportion,  it  is  in  consequence  of  proximity  to  land,  and  of 
land,  the  shores  of  which  are  formed  chiefly  of  calcareous  rock  ?  In 
using  the  word  proximity,  I  would  not  limit  the  distance  implied  to 
a  few  miles,  but  rather  to  fifty  or  a  hundred,  as  I  am  acquainted 
with  shores  consisting  of  volcanic  islands  in  the  Caribbean  sea  de- 
stitute of  calcareous  rock,  on  which,  in  certain  situations,  sandstone 
is  now  forming  by  the  deposition  from  sea-water  of  carbonate  of  lime. 

Should  these  inferences  be  confirmed  by  more  extensive  inquiry, 
they  will  harmonize  well  with  the  facts  first  referred  to,  the  solvent 
power,  on  one  hand,  of  sea-water  impregnated  with  carbonic  acid 
on  clifis  of  calcareous  rock  in  situations  not  favourable  to  the  dis- 
engagement of  carbonic  acid  gas ;  and  the  deposition,  on  the  other 
hand,  of  carbonate  of  lime  to  perform  the  part  of  a  cement  on  sand, 
converting  it  into  sandstone,  in  warm  shallows,  where  the  waves 
break  under  circumstances,  such  as  these  are,  favourable  to  the  dis- 
engagement of  this  gas ;  and,  I  hardly  need  add,  that  the  same  in- 
ferences will  accord  well  with  what  may  be  supposed  to  be  the  re- 
quirements of  organization,  in  the  instances  of  all  those  living  things 
inhabiting  the  sea,  into  the  hard  parts  of  which  carbonate  of  lime 
enters  as  an  element. 

Apart  from  the  ceconomy  of  nature,  the  subject  under  considera- 
tion is  not  without  interest  in  another  relation, — I  allude  to  steam 
navigation.  The  boilers  of  sea-going  steam-vessels  are  liable  to 
suffer  from  an  incrustation  of  solid  matter  firmly  adhering  and  with 
difficulty  detached,  liable  to  be  formed  on  their  inside,  owing  to  a 
deposition  which  takes  place  from  the  salt  water  used  for  the  pro- 
duction of  steam.  On  one  occasion  that  I  examined  a  portion  of 
such  an  incrustation  taken  from  the  boiler  of  the  '* Conway,"  a  ves- 
sel belonging  to  the  West  Indian  Steam  Packet  Company,  I  found 
it  to  consist  principally  of  sulphate  of  lime,  and  to  contain  a  small 
proportion  only  of  carbonate  of  I'.me.  This  vessel  had  been  cm- 
ployed  previously  in  transatlantic  voyages,  and  also  in  intercolonial 
ones,  plying  between  Bermudas  and  the  Island  of  St.  Thomas,  and 
in  the  Caribbean  sea  and  the  Gulf  of  Mexico. 

The  composition  of  this  incrustation,  like  the  preceding  results 
would  seem  to  denote,  if  any  satisfactory  inference  may  be  drawn 
from  it,  that  carbonate  of  lime  is  in  small  proportion  in  deep  water 
distant  from  land,  and  that  sulphate  of  lime  is  commonly  more 
abundant.  The  results  ol'  a  few  trials  I  have  made,  whilst  rather 
confirmatory  of  this  conclusion,  showed  marked  differences  as  to  the 
proportion  of  sulphate  of  lime  in  sea-water  in  different  situations. 
That  from  Carlisle  Bay  was  found  to  contain  11*3  per  10,000.  A 
specimen  taken  up  in  lat.  29°  19'  and  long.  50°  4*5 ,  yielded  about 
2  per  10,000,  with  a  trace  of  carbonate  of  lime.  A  specimen  taken 
up  off*  Fayal  yielded  about  9  per  10,000,  also  with  a  trace  of  car- 
bonate of  lime.  One  taken  up  off*  Portland  Head,  about  fifteen  miles 
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distant,  yielded,  as  already  remarked,  only  '4  per  10,000,  part  of 
which  was  sulphate,  part  carbonate  of  lime. 

By  certain  management,  I  am  informed,  as  by  not  allowing  the 
sea-water  in  the  boilers  to  be  concentrated  beyond  a  certain  degree, 
the  incrustation,  in  the  instances  of  the  transatlantic  steamers,  is  in  a 
great  measure  prevented.  Perhaps  it  might  be  prevented  altogether, 
were  sea- water  never  used  but  with  this  precaution,  and  taken  up  at 
a  good  distance  from  land,  and  in  situations  where  it  is  known  that 
the  proportion  of  sulphate  of  lime  is  small.  If  this  suggestion  be  of 
any  worth,  further,  more  extensive  and  exact  inquiry  will  be  re- 
quisite to  determine  the  proportion  of  sulphate  of  lime  in  different 
parts  of  the  ocean,  and  more  especially  towards  land.  By  the  aid  of 
the  transatlantic  steam  navigation  companies  means  for  such  an  in- 
quiry may  easily  be  obtained ;  and  it  can  hardly  be  doubted  that 
the  results  will  amply  repay  any  cost  or  trouble  incurred. 

Lesketh  How,  AmMssidc, 
March  29, 1849. 

2.  "  On  the  Universal  Law  of  Attraction,  including  that  of  Gra- 
vitation, as  a  particular  case  of  approximation  deducible  from  the 
principle  that  equal  and  similar  particles  of  matter  move  simihirly, 
relatively  to  each  other."  By  John  Kinnersley  Smythies,  Esq.  Com- 
municated by  T.  F.  Ellis,  Esq.,  F.R.S. 

After  stating  the  general  object  of  his  investigations  and  explain- 
ing the  notation  he  employs,  the  author  enters  upon  some  prelimi- 
nary geometrical  inquiries.  He  gives  the  equation  between  the  six 
right  lines  drawn  between  four  points  in  a  plane ;  the  solidity  of  a 
tetrahedron  in  terms  of  its  edges :  the  equation  between  the  cosines 
of  the  six  angles  made  by  four  right  lines  meeting  in  a  point ;  and 
the  equation  between  ten  right  lines  drawn  between  five  points,  with 
some  formula;  of  verification.  Giving  some  general  rules  for  the 
transformation  and  consolidation  of  series^  he  transforms  the  last 
equation  into  one  involving  the  solidities  of  tetrahedrons,  and  shows 
how  the  sign  of  each  tetrahedron  in  that  equation  is  determined  by 
its  position  relatively  to  the  least  solid  including  them  all ;  and  then 
gives  the  equation  between  all  the  right  lines  drawn  between  n 
poiuts. 

Having  shown  that  the  result  of  differentiating  the  product  of  n 
variables,  m  times  successively  may  be  derived  from  the  yiith  power 
of  the  sum  of  the  n  variables,  developed  by  the  polynomial  theorem 
by  substituting  for  every  power  of  each  variable  its  differential  of  an 
order  numerically  the  same  as  the  power ;  and  applied  the  theorem 
to  find  the  differential  of  the  mih  order  of  the  equation  between  ten 
right  lines  drawn  between  five  poiuts ;  the  author  gives  the  first  four 
successive  differentials  of  the  same  equation  in  another  form. 

Proceeding  with  his  investigation  he  deduces  the  necessary  equa- 
tion between  the  distances  and  central  forces  of  five  moving  points, 
and  derives  from  it  the  general  system  of  equations  which  determine 
the  motion  of  any  number  of  spheres  in  terms  of  p  (the  function  of 
the  distance  according  to  which  the  attractive  force  varies),  their 
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masses  and  mutual  distances.  After  proving  that  any  number  of 
spheres  may  move  so  that  the  central  force  shall  vary  directly  as  the 
distance,  he  shows  that  only  certain  values  of  f  are  possible  for  an 
infinite  number  of  spheres,  giving  the  criterion  of  possibility ;  and 
thence  that  the  only  possible  law  of  central  force  for  an  infinite 
number  of  spheres  is  that  in  which  the  force  varies  directly  as  the 
distance. 

The  author  then  enters  upon  some  general  considerations  on  the 
physical  impossibility  of  an  universal  law,  rigorously  exact  and  ex- 
pressed by  equations  involving  differentials  of  no  higher  order  than 
the  second,  and  on  the  amount  of  disturbance  by  extraneous  agen« 
cies.  Having  shown  how  all  equations  expressed  by  rectangular 
coordinates  may  be  transformed  into  others  involving  only  the  mu- 
tual distances  of  the  spheres  at  m  equal  intervals  of  time,  he  gives 
an  equation  of  differences  defining  the  motion  of  n  points,  saefa  that 
the  distances  anil  their  differentials  of  every  order  not  exceeding  m 
may  have  any  assigned  values. 

After  deducing  a  general  formula  for  transforming  equations  of 
differences  not  exceeding  the  mth  order  into  equations  between  the 
distances  at  m  equal  intervals  of  time,  the  author  applies  it  to  the 
last  equation,  and  shows  that  the  equations  so  found  are  possible  for 
any  number  of  moving  points  and  for  every  value  of  m ;  and  that 
the  must  general  law,  by  which  the  motion  of  it  equal  spheres  can 
be  determined,  so  that  all  move  according  to  the  same  law  at  all 
times,  may  be  found  by  taking  a  proper  value  of  m.  He  then  shows 
that  these  equations  give  a  method  of  unlimited  approximation  to 
any  unknown  law ;  and  suggests  the  mode  of  extending  the  solution 
of  the  problem  to  solids  of  any  figure  and  mass.  Finally,  he  gives 
the  mth  differential  of  the  distance  between  any  pair  of  points  mo- 
ving according  \o  this  law,  in  terms  of  the  differentials  of  lower 
orders  including  the  distances. 


June  21,  1849. 

The  EARL  OF  HOSSE,  President,  in  the  Chair. 

The  following  Gentlemen  were  admitted  into  the  Society : — 
Sir  Robert  Kane,  M.D.;  Thomas  Andrews,  M.D.;  John  Scott 

Russell,  Esq. 
The  Right  Rev.  The  Lord  Bishop  of  Manchester  was  elected  into 

the  Society. 

The  following  papers  were  read : — 

1 .  "On  the  Anatomy  and  Affinities  of  the  Family  of  Medusm."  By 
Henry  Huxley,  Esq.  Communicated  bythe  Bishop  of  Norwich, F.R.S. 

The  author  commences  by  remarking  that  no  class  of  animals  has 
been  so  much  investigated  with  so  little  satisfactory  and  comprehen- 
sive result  as  the  family  of  Medusa  (including  under  that  name  the 
MedustBf  Monostomata  and  the  RhizostomidcB)^  and  proposes  in  this 
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paper  to  give  a  connected  view  of  the  whole  class  considered  as 
organized  upon  a  given  type,  and  an  inquiry  into  its  relations  with 
other  families.  This  he  has  been  enabled  to  do  through  numerous 
and  peculiar  opportunities  for  the  investigation  of  these  animals, 
enjoyed  during  a  cruise  of  some  months  along  the  eastern  coast  of 
Australia  and  in  Bass's  Strait  "*"• 

The  memoir  is  divided  into  two  sections,  of  which  the  first  treats 
of  the  anatomy  of  the  Medusae,  and  the  second  of  their  affinities. 

The  organs  of  the  Medusae  are  formed  out  of  two  diAtiuct  mem- 
branes— ^foundation  membranes.  Both  are  cellular,  but  the  inner 
is  in  general  softer,  less  transparent  and  more  richly  ciliated  than 
the  outer,  but  contains  fewer  thread-cells.  The  outer  is  dense, 
transparent,  and  either  distinctly  cellular  or  developed  into  a  mus- 
cular membrane.  It  may  be  ciliated  or  not,  and  is  usually  thickly 
beset  with  thread-cells,  either  scattered  through  its  substance  or  con- 
centrated upon  more  or  less  raised  papillae  developed  from  its  sur- 
face. When  the  stomach  is  attached  to  the  due,  the  outer  mem- 
brane passes  into  the  general  substance  of  the  disc,  while  the  inner 
becomes  continuous  with  the  lining  membrane  of  the  canals.  There 
b  a  larger  or  smaller  space,  termed  by  the  author  the  **  common 
cavity,**  between  the  inner  aperture  of  the  stomach  and  the  openings 
of  the  canals,  with  which  both  communicate.  This  is  the  structure 
of  the  stomach  in  the  Cryptocarpae  and  Phanerocarpse ;  in  the 
llhizostomidae  it  is  fundamentally  the  same,  but  the  stomachs  are 
very  minute,  and  collected  on  the  edges  and  extremities  of  the  ra- 
muscules,  a  common  stem.  The  Rhizostomej,  quoad  their  digestive 
system,  have  the  same  relation  to  the  Monostome  Medusae  that  the 
Sertularian  Polypes  have  to  the  Hydrae,  or  the  Coralline  Polypes  to 
the  Actiniae.  In  consequence  of  a  very  irritable  contractile  mem- 
brane surrounding  and  overlapping  the  orifices  of  their  stomachs, 
they  are  seen  with  difficulty.  This  membrane  consists  of  two  pro- 
cesses, one  from  each  side  of  the  perforated  edge  of  the  branch.  In 
RJtizotioma  they  generally  remain  distinct,  but  in  Cephea  they  are 
frequently  united  in  front  of  and  behind  each  aperture  so  as  to  form 
a  distinct  polype-like  cell.  In  the  structure  of  the  disc  there  exists 
no  difference  between  the  Monostome  and  Rhizostonie  Medusae. 
The  author  gives  an  account  of  his  observations  on  the  minute  struc- 
ture of  the  disc.  The  arrangement  of  the  cavities  and  canals  of  the 
disc  differs  in  the  different  sections.  In  very  many  of  the  Crypto- 
carpae  there  is  a  circular,  valvate,  muscular  membrane  developed 
from  the  inner  and  under  edge  of  the  disc.  In  the  IMianerocarpsc 
such  a  membrane  does  not  seem  to  be  present,  but  in  Rhizostoma 
and  Cephea  it  is  evidently  rejiiaced  by  the  iniiexed  edge  of  the  diiiic. 
In  the  Cryptocarpae  the  marginal  corpuscles  are  sessile  upon  the  cir- 
cular vessel.  They  are  spheroidal  vesicles,  containing  a  clear  fluid, 
and  one  or  more  strongly-refracting  bodies  occasionally  included 
within  a  delicate  cell.     The  marginal  vesicles  are  placed  between 

*  Mr.  Huxley  is  Assistant-Surgcun  to  H.M.S.  Rattlesnake,  now  engaged  on  i 
•nrvejing  voyage  conducted  by  Capt.  Stanley  on  the  coasts  of  Australia  and  New 
Oniiiea. 
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the  inner  and  outer  membranes  of  the  circular  vesseL  In  the  Pha« 
nerocarpas  the  marginal  corpuscles  are  pedunculated  and  protected 
by  a  semilunar  fold.  The  author  describes  peculiarities  in  this  part  of 
the  organization  of  Rhizostoma.  The  excretory  orifices,  described 
by  Ehrenberg  as  general  in  Medusa  auritUy  were  not  detected  by 
the  author  in  Cephea  ocellata.  Nor  does  he  admit  the  supposed 
nerves  and  interteutacular  ganglia  of  that  author  to  be  such. 

Paragraphs  29  to  36  are  occupied  by  a  minute  description  of  the 
tentacles  of  Medusse. 

The  generative  organs  of  the  three  groups  of  Medusae  are  always 
portions  more  or  less  developed  of  the  walls  of  the  system  of  canals, 
and  consist  of  the  two  "  foundation  **  membranes,  in  or  between  which 
the  generative  elements,  whether  ova  or  spermatozoa,  are  developed. 
This  the  author  concludes  from  his  observations  on  several  general 
which  he  gives  in  detail,  and  which  add  considerably  to,  and  differ 
in  some  respects  materially  from,  what  has  been  stated  by  previous 
observers.  In  the  ovarium,  the  two  membranes  develope  between 
them  immense  multitudes  of  ova  with  a  dark  granulous  yelk  and 
clear  germinal  vesicle.  The  ova  are  attached  to  the  outer  surface 
of  the  inner  membrane.  In  the  testis  the  inner  membrane  is  pro- 
duced into  a  vast  number  of  thick  pyriform  sacs,  which  lie  between 
the  two  membranes,  with  their  blind  ends  towards  the  inner  surface 
of  the  outer  membrane;  internally,  they  open  each  by  a  dbtinct 
aperture  on  the  fine  surface  of  the  inner  membrane.  The  contents 
of  the  sacs  are  spermatozoa,  and  cells  in  every  stage  of  development 
towards  spermatozoa,  which  appear  to  be  formed  by  the  elongation 
of  the  secondary  cells  contained  in  the  large  cells. 

The  authors  observations  lead  him  to  believe  that  the  muscular 
fibres  are  always  developed  in  the  outer  ** foundation'*  membrane. 
Each  fibre  in  RhizoHama  is  made  up  of  very  small  and  indistinct 
fibrils,  which  are  transversely  striated.  He  has  not  observed  any 
indubitable  trace  of  a  nervous  system  in  the  Medusae,  nor  of  the 
so-called  blood-vascular  system  described  by  Will. 

In  this  section  of  the  memoir  the  affinities  of  the  Medusae  are 
considered.  In  their  essential  characters, — viz.  their  construction 
out  of  two  membranes  inclosing  a  variously -shaped  cavity ;  their 
generative  organs  being  external  and  variously  developed  pro- 
cesses of  the  two  membranes;  and  the  universal  presence  of  the 
peculiar  organs  called  thread-cells, — they  present  a  striking  resem- 
blance to  other  families  of  Zoophytes,  as  the  Hydroid  and  Sertula- 
rian  Polypes,  the  Physophoridae  and  the  Diphydae  The  disc  of  a 
Medusa  is  represented  by  the  natatorial  organ  among  the  Diphydae 
and  Physophoridae,  but  has  no  homologue  among  the  Hydras  and 
Sertulariae.  The  cell  of  the  Sertularian  Polype  rather  resembles  the 
'*  bract  *'  of  the  Diphydae  than  the  natatorial  organ,  and  the  latter 
family  forms  a  connecting  link  between  the  Medusae  and  the  Phy- 
sophoridae. Of  the  two  kinds  of  tentacles  in  the  Medusae,  the  first 
is  represented  in  the  Physophoridae  and  Diphydae,  by  the  thickenings, 
richly  beset  with  thread-cells,  that  frequently  occur  in  the  lip  of  the 
stomach ;  in  the  Sertularian  Polypes  by  the  tentacles  of  the  margin 
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of  the  mooilu  The  lecond  kind  is  homologoiia  with  the  prehensile 
organs  of  the  Diphydee  and  PhysophoridoLs  and  with  the  peculiar 
davate  processes  of  Phtmularia*  All  these  organs  commence  their 
development  as  bud-like  processes  of  the  two  joining  membranes. 
The  peculiar  clavate  organs  of  Plumularia  are  developed  from  the 
common  tube  independently  of  the  stomach.  They  have  not  been 
hitherto  described*  and  were  observed  by  the  author  in  two  species 
of  Plwmdaria  dredged  at  Port  Curtis.  They  were  of  two  kinds,  the 
one  attached  to  the  cell  of  the  polype,  the  other  to  the  pedicle  of  the 
ovary.  To  each  species  there  were  three  procesDcs  of  the  former 
kind,  two  above  proceeding  from  near  that  edge  of  the  aperture 
which  is  towards  the  stem,  the  other  below  from  the  front  part  of 
the  base  of  the  cell.  They  were  conical  in  one  species,  club-shaped 
and  articulated  in  the  other,  and  consisted  of  an  external  horny 
membrane  open  at  the  apex,  and  an  internal  delicate  membrane  in- 
closing a  cavity,  all  these  being  continuous  with  the  corresponding 
parts  of  the  stem.  At  the  apex  of  each,  and  capable  of  being  pressed 
through  the  i^rture,  lay  a  number  of  thread-ceils.  The  second 
kind  of  organ  was  present  in  the  species  with  conical  processes.  It 
consisted  of  a  stem  proceeding  from  the  pedicle  of  the  ovary,  bearing 
a  series  of  conical  bodies,  having  the  same  constitution  as  those  just 
described ;  the  whole  bearing  a  close  resemblance  to  the  prehensile 
organs  of  the  Diphydae. 

The  following  table  exhibits  the  homologies  of  the  several  families, 
which  must  be  regarded  as  by  no  means  so  distinct  as  hitherto  sup- 
posed, but  rather  a^  members  of  one  great  group,  organized  upon 
one  simple  and  uniform  plan,  and  even  in  their  most  complex  and 
aberrant  forms  reducible  to  the  same  type. 

Siomadu  identical  in  Structure  throughout. 
MethutB,  Phyiopkorida,  Diphyda.  Sertularida.         Hydra, 

Dke Natatorial  organ  ....  Natatorial  organ. 

^^^^^1,                    1  Canals  of  nattOorial  l  Canab  of  natatorial 
*  t     organ /     organ. 

SSTS  hISSii  Icommon  tube  . . . .  (  ^'S^SS^U.k!?'*  ***"' }  Cavity  of  stem . 
(Mir.) J  ^     montube i 

Bract Polr]>e-cell. 

, ^ , 

Tentaeka.! {'"'^iiSSlA  .*^.  .'f } Oval  tentacle.. 

f Prehenaile  organs. Clavate  onrans  ....  Tentacles  (?). 

f  Generative  sac Generative  organ.. .  Generative  organ. 

Generative  orgaaa  <  Natatorial  organ  of  \  j  Natatorial  organs 

I     generative  sac  ../ I     (Coryne). 

Marginal  Taide ?   " ' 

2.  "  Memoir  to  accompany  a  Map  of  the  Magnetic  Variation  for 
1840  in  the  Atlantic  Ocean  between  the  parallels  of  60*^  N.  and 
60°  S.  latitude,  being  Contributions  to  Terrestrial  Magnetism,  No.  9." 
By  Lieut-Colonel  Edward  Sabine,  R.A.,  For.  Sec.R.S.,  and  printed 
in  the  Philosophical  Transactions. 

In  this  Number  of  the  Magnetic  Contributions  the  author  gives 
maps  of  the  Magnetic  Declination  in  the  Atlantic  in  January  184(), 
between  the  paralleb  of  fiO*'  N.  and  60°  S.  lat.,  founde<l  on  I  tSO  lic- 
it 
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terminations,  by  observers  of  different  oations,  all  compriaed  between 
the  years  1828  and  1848  ;  each  determination  being  in  the  majority 
of  cases  a  mean  of  several  distinct  and  independent  obsenrationsy  and 
all  reduced  to  the  epoch  of  1840,  by  the  rates  of  secular  change  de- 
rived from  a  comparison  of  Hansteen*s  map  of  1787  with  the  present 
state  of  the  phenomena. 

A  considerable  portion  of  the  determinations  thus  co-ordinated 
having  been  obtained  on  board  ships  in  which  measures  were  taken 
to  supply  the  means  of  correcting  the  errors  occasioned  by  the  in- 
iluence  of  the  iron  which  the  ships  contained,  the  author  in  an  ac- 
f^oiupanying  memoir  has  discussed  at  some  length  the  variabk  part 
i)f  the  corrections  required  for  that  purpose,  being  that  porUon  of 
the  correction  which  varies  as  a  ship  changes  her  geographieal  po- 
sition. He  infers  from  the  observations  generally,  and  especially  from 
those  of  H.M.S.  Erebus  during  the  Antarctic  Expedition  in  1839^ 
1 843,  that  the  disturbance  occasioned  by  the  iron  is  chiefly,  if  not 
entirely,  due  in  wooden  ships  to  the  induced  magnetism  of  the  iron ; 
but  that  its  changes  are  not  so  rapid  as  those  of  the  terrestrial  mag- 
netic Inclination  and  Force  during  changes  of  geographical  position, 
and  that  the  magnetism  of  the  ship  is  consequently  at  such  times 
liable  to  become  more  or  less  in  arrears  if  the  expression  may  be 
permitted,  of  the  change  which  the  magnetic  inclination  and  force 
have  undergone ;  that  in  fact  there  are  considerable  portions  of  a 
bbip's  iron  which  are  not  permanently  magnetic  on  the  one  hand, 
nor  perfectly  soft  so  as  to  undergo  instantaneous  change  with  changes 
of  inclination  and  force  on  the  other  hand ;  and  which  derive  mag- 
netism by  induction  from  the  earth,  but  conform  gradually  rather 
til  an  iHntantaneotislt/  to  the  changes  of  terrestrial  magnetism  corre- 
-])(>nding  to  clianges  in  the  ship's  place. 

riie  bearing  which  this  new  view  of  a  ship's  magnetism  would  have 
'  n  tlic  endeavour  to  counteract  the  disturbance  occasioned  by  the 
iron,  either  by  ]iernianent  magnets  or  by  soft  iron,  is  noticed,  and  the 
conciu:»ion  is  arrived  at,  that  in  order  to  correct  magnetic  observations 
made  on  board  siiip,  it  is  desirable  to  determine  experimentally  the 
variable  term  in  the  correction  formulae,  at  intervals  of  not  many  days 
apart  when  a  ship  is  changing  her  geographical  i)osition.  An  apparatus 
and  method  of  observation  to  accomplish  this  purpose  are  described, 
which  are  stated  to  be  extremely  simple,  to  require  no  unusual  cir- 
cumstances of  weather  and  no  reference  to  celestial  objects,  and  to 
occupy  but  a  very  few  minutes. 

In  conclusion,  a  comparison  is  instituted  between  the  declinations 
comput(  d  by  M.  Gauss's  general  theory  and  those  now  derived  from 
observation  over  a  field  of  considerable  extent ;  and  on  this  comfia- 
rison  the  author  founds  the  following  remark,  *Hhat  the  general 
theory  will  re(|uire  to  have  its  numerical  coefficients  reconstructed 
before  it  can  become  available  for  practical  purposes  ;  and  that  those 
who  desire  to  take  a  correct  view  of  the  magnetic  phenomena,  must 
for  the  present  at  least,  have  recourse  to  the  maps  constructed  di- 
rectly from  the  observations  themselves.** 
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3.  '^  On  the  Microscopic  Structure  of  the  Scales  and  Dermal 
Teeth  of  some  Ganoid  and  Placoid  Fish.*'  By  W.  C.  Williamson, 
Csiq.     Communicated  by  Edwin  Lankester,  M.D.,  F.ll.S. 

The  author  commences  his  paper  by  stating  that  the  structure 
and  modes  of  growth  of  fish-scales  have  been  studied  by  many  ob- 
servers, especially  by  Leeuwenhoek,  Agassiz,  Mandl  and  Owen. 
The  first  of  these  considered  each  scale  to  consist  of  numerous 
superimposed  laminae  added  successively  to  the  inferior  surface. 
This  view  has  been  revived,  with  some  important  modifications,  by 
M.  Agassiz,  and  especially  applied  to  the  scales  of  ganoid  fish; 
which  he  showed  to  consist  of  laminae  of  true  bone,  usually 
covered  with  enamel  (email),  the  latter  often  resembling  the  den- 
tine of  fishes'  teeth.  M.  Mandl  denied  that  ganoid  scales  had 
been  formed  by  such  successive  additions  of  laminae ;  and  Professor 
Owen  also  opposed  the  idea,  that  they  had  merely  been  the  result  of 
successively  excreted  deposition.  The  author  then  proceeds  to  the 
examination  of  the  scales  of  the  following  genera  and  species : — 
Lepidosteus  osseus,  Lepidoius  semisemUus,  L,  Manieiii,  and  L^jim^ 
briatuSf  Semifwtus  rhombifer,  PhoUdoius  Leachii,  Ph/cholepis  BoU 
lensisy  Beryx,  Dapidius  orbisy  and  D.  granuhms ;  all  of  which  ap- 
pear to  be  constructed  according  to  a  common  type— one  singular 
modification  of  which  is  seen  in  Paiaoniscus  comptus  and  P,  BeaU' 
mofUi,  and  another  in  Gyrodus  and  Aspidorhpnchus  acittirosCris. 
Still  more  elaborate  complications  occur  in  the  scales  of  the  Stur- 
geon and  of  Platysomus  pcirvulasy  the  minute  structure  of  which, 
is  described.  Then  follow  detailed  accounts  of  another  interesting 
group  of  structures  found  in  the  genera  Megalichthys,  Holoptychius 
and  ZHploptentSy  in  which  the  osseous  tissues  and  their  superficial 
coverings  are  exceedingly  beautiful  and  complicated.  The  next  fish 
examined  is  Macropoma  MatUelli  from  the  chalk.  In  this  the  true 
bony  operculum  is  studded  over  with  dermal  teeth,  as  is  also  the 
posterior  part  of  each  scale;  the  portion  of  the  latter,  however, 
which  is  subjacent  to  these  dennal  teeth,  is  not  osseous,  but  consists 
of  thin  laminae,  which  do  not  contain  lacunae.  The  hollow  viscus 
found  in  the  interior  of  the  Macropoma,  is  shown  to  be  a  cylinder 
of  true  osseous  tissue,  of  a  singular  laminated  structure  full  of  lacunm. 
The  author  ri-jecls  the  idea  of  its  having  been  a  stomach,  but  thinks 
that  it  may  have  served  the  purpose  of  an  air-bladder. 

The  structure  and  arram^ement  of  the  dermal  teeth  from  the  skin 
of  the  Dog-fish  are  then  investigated,  and  appear  to  resemble  those 
on  the  opercular  bones  and  scales  of  Macropoma,  Similar  teeth  are 
described  in  the  fossil  skin  of  Hyltodus  reticalatus^  from  the  lias  of 
Lyme  Kogis.  In  the  latter,  numerous  small  granules  of  calcareous 
matter,  having  a  concentric  laminated  structure,  have  been  im- 
btMlded  in  the  substance  of  the  soft  cutis,  under  the  ilermal  teeth. 
The  corresponding  dermal  teeth  from  the  Raia  duvata  are  described, 
and  also  those  covering;  the  snout  of  the  common  Saw-fish  ;  tt>  well 
as  the  veiy  singular  preniaxillary  bones  of  the  Ctrlorhync/ius, 

I'Vom  an  exaniiuation  of  the  dermal  api)endages  of  the  fishes  thus 
cursorily  euumcrated,  the  author  concludes — 


That  what  has  hitherto  been  termed  enamel,  is  in  fishes  a  com- 
poun<l  structure,  separable  into  ganoin  and  kosmine  (ffO0fiecy»  to 
adorn)  ;  the  former  being  tranfiparent  and  laminated,  but  otherwise 
structureless,  whilst  the  latter  consists  of  minute  branching  tubes  re- 
s^mbline  the  dentine  of  true  teeth. 

That  the  kosmine  covering  the  osseous  scales  of  so  many  ganoid 
Hah,  as  in  Ijepidotus  semiserratus,  Megalichthys  HibberH^  &e^  is 
homologous  and  identical  with  the  substance  composing  the  dermal 
teeth  of  the  true  placoids,  such  as  the  Dog-fish,  Thomback,  Stc^ 
only  that,  whilst  in  the  former  the  areoloe  of  kosmine  are  aggregated 
upon  bony  scales,  in  the  latter  they  are  implanted  in  the  soft  integu- 
ment, without  the  intervention  of  any  bony  matter.  It  follows  from 
this,  that  the  distinction  of  '*  ganoid  **  and  '*  placoid  "  is  scarcely  a 
physiological  one,  inasmuch  as  the  scales  of  many  so-called  ganoid 
fish,  such  as  Dapiditis  orbiif^  Acipetuer,  &c^  exhibit  little  or  no  trace 
of  either  ganoin  or  kosmine;  that  in  many  of  the  Placoids  these  sub- 
stances are  very  largely  developed ;  and  that  a  series  of  well-defined 
links  exist,  passing  through  the  common  Thomback,  the  common 
Spotted  Dog-fish,  Hybodus  retictdaius,  Meurapoina  ManidU^  Da^ 
piditts  granulosfiSj  /Jo/optychiujt,  Dipiopterus  and  MegatiekikySf  by 
wliicli  the  ganoid  and  placoid  forms  merge  in  one  another. 

That  ganoid  scales  consist  of  variously  modified  osseous  lamellsB, 
the  result  of  successive  additions  made  chiefly  to  the  lower  surface 
of  each ;  but  also,  under  particular  circumstances,  either  to  a  part, 
or  to  the  whole  of  the  upper  surface. 

That  these  lamellae  have  not  been  the  result  of  any  process  of 
excretion,  or  depositions  from  a  secreting  surface,  as  supposed  by 
M.  Agassiz,  but  that  they  have  been  formed  by  the  calcification  of 
the  lower  laminae  of  an  investing  vascular  periosteum ;  and  that 
consequently  the  phsenomena  attending  the  structure  and  growth  of 
these  ganoid  scales  contribute  in  a  material  degree  to  establish  the 
correctness  of  the  views  recently  promulgated  by  Professor  Sharpey 
respecting  the  growth  and  development  of  human  bone ;  the  gra- 
dual formation  of  Haversian  canals  being  traced  with  great  ease 
from  the  simple  laminae  seen  in  the  scales  o?  Lepidosieus,  Ltpidotus^ 
^'c,  through  Asp\dorhynchvs<t  Acipenser^  Holoptychius^  &c*  to  their 
high  degree  of  development  in  Megalichthys. 

That  the  study  of  the  microscopic  structure  of  the  dermal  ap- 
pendages of  fish  may,  when  carried  on  with  due  caution,  be  made  a 
valuable  auxiliary,  both  in  distinguishing  between  allied  species,  and 
in  establishing  the  existence  of  important  affinities,  even  when  ap- 
plied to  otherwise  insignificant  fragments ;  but  that  it  is  capable  of 
being  overstrained,  and  of  leading  to  erroneous  conclusions,  if  any 
classifications  are  founded  upon  it  irrespective  of  the  other  portions 
of  the  fish  to  which  the  scales  belong,  because  of  the  unequal  ratio 
in  which  the  various  paits  of  an  organism  may  have  been  developed. 
Thus,  whilst  Lepidosteus  osseus  presents  one  of  the  simplest  forms 
of  ganoid  scales,  it  has  the  concavo-convex  vertebral  articulations  of 
the  Ophidians ;  on  the  other  hand,  in  many  species,  as  in  Megalich- 
thya  and  Holoptychvts^  whilst  the  structure  of  each  part  of  the  exo- 
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skeleton  is  highly  developed,  the  vertebne  ap[>ear  to  have  the  double 
concave  articulation  common  amongst  fish  and  enaliosaurs. 

The  author,  in  conclusion,  acknowledges  his  obligations  to  Sir 
Philip  M.  de  Grev  Egerton,  M.P.,  Dr.  Manteil,  Mr.  Binney,  Mr. 
J.  £.  Gray  and  Mr.  Searles  Wood,  for  their  valuable  co-operation 
in  supplying  many  important  specimens  for  examination* 

4.  <<  On  the  Mechanical  Equivalent  of  Heat.**  By  J.  P.  Joule, 
Cor.  Associate  R.  Acad.  Scieuces,  Turin,  &c.  Communicated  by 
M.  Faraday,  D.C.L.,  F.H.S.,  Foreign  Merab.  Acad,  of  Sciences, 
Paris,  &C. 

After  passing  in  review  the  experimental  researches  of  Rumford, 
Davy,  Dulong,  Faraday,  and  others  who  have  successively  discovered 
facts  tending  to  prove  that  heat  is  not  a  substance,  but  a  mode  of 
force,  the  author  mentions  the  papers  he  has  already  communicatcKl 
to  the  Royal  Society,  and  published  in  the  Philosophical  Magazine, 
in  which  he  has  endeavoured  to  show  that  in  the  production  of  heat 
by  the  expenditure  of  forcef  and  vice  verseL,  in  the  production  of 
force  by  the  expenditure  of  heat,  a  constant  relation  always  subsi^tts 
between  the  two.  This  relation  he  denominates  the  **  Mechanical 
Equivalent  of  Heat,"  and  the  object  of  the  present  paper  is  to  advance 
fresh  proofs  of  its  existence,  and  to  give  to  it  the  numerical  accuracy 
requisite  to  fit  it  as  a  starting-point  for  further  inquiries. 

In  carrying  out  the  above  design,  the  author  has  determined  the 
relation  of  work  done  to  heat  produced  in  the  cases  of  the  friction, — 
1st,  of  water;  2nd,  of  mercury  ;  and  Srd,  of  cast  iron. 

In  the  experiments  on  the  friction  of  the  Huids,  the  liquid  was 
contained  in  a  covered  cylindrical  vessel  of  copper  or  iron,  and  the 
agitation  was  effected  by  vanes  of  brass  or  iron,  fixed  to  a  vertical 
axis  revolving  in  the  centre  of  the  vessel,  whilst  fixed  vanes  pre- 
vented the  liquid  being  whirled  in  the  direction  of  rotation.  In  the 
experiments  on  the  friction  of  solids,  a  disc  of  cast  \tnn  was  rotated 
against  another  disc  of  cast  iron  pressed  against  it ;  the  whole  being 
immersed  in  a  cast-iron  vessel  filled  with  mercury. 

The  force  expended  was  measured  by  the  descent  of  the  weights 
employed  in  rotating  the  apparatus;  and  great  care  was  taken  to 
correct  it  for  the  friction  of  the  axes  of  the  puUies  employed,  6f  c. 

The  heat  evolved  by  the  friction  was  measured  by  exact  thermo- 
meters, and  very  laborious  precautions  were  taken  in  order  to  elimi- 
nate the  effects  of  radiation  or  conduction  of  heat  to  and  from  the 
surrounding  atmosphere.  The  corrected  thermoinetric  effect  was 
then  reduced  to  a  known  capacity  for  heat,  by  means  of  extensive 
series  of  experiments  made  in  order  to  ascertain  the  specific  heat  of 
the  materials  in  which  the  thermometric  effect  was  observed. 

In  this  way  the  number  of  units  of  work,  estimated  in  pounds  one 
foot  high,  required  to  be  done  in  order  to  develope  one  degree  Fahr. 
in  one  pound  of  water  taken  at  about  50^,  was  found  to  be  as 
follows : — 

772-692  from  friction  of  water,  a  mean  of  40  experiments. 
774«'083  from  friction  of  mercury,  a  mean  of  50  experiments. 
77Vd87  from  friction  of  cast  iron,  a  mean  of  20  experiments. 
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5.  ^  On  the  Nitrogenous  Principles  of  Vegetables  as  the  soaroes 
of  artificial  Alkaloids."    By  John  Slenhoose,  F.R.S. 

After  observing  that  there  are  few  departments  in  organic  che- 
mistry which  during  the  last  six  or  seven  years  have  attracted  more 
of  the  attention  of  experimenters  than  the  artificial  formation  of  the 
alkaloids,  and  attributing  this  fact  to  the  interesting  nature  of  this 
class  of  bodies  both  as  regards  their  well-defined  chemical  properties 
and  the  important  medical  virtues  which  many  of  them  possess,  the 
author  proceeds  to  state,  that  although  attempts  to  form  the  natural 
alkaloids,  such  as  quinine,  cinchonine,  &&,  by  artificial  means  have 
hitherto  been  unsuccessful,  yet  chemists  have  been  enabled  by  various 
processes  to  procure  artificially  a  considerable  number  of  true  alka- 
loids very  analogous  to  those  which  occur  in  nature.  The  various 
methods  by  which  this  has  been  efiected,  such  as  by  acting  on  essen- 
tial oils  with  ammonia,  by  the  destructive  distillation  of  coal  and 
animal  substances,  &c.,  are  then  enumerated  and  described. 

It  is  also  remarked  as  somewhat  singular,  that  while  so  many  other 
sources  have  been  examined,  no  attempt  should  have  been  miade  to 
procure  alkaloids  from  vegetable  albumen,  fibrine,  caseine,  &c^  which 
are  so  rich  in  nitrogen,  and  which  occur  in  such  abundance  in  many 
plants.  What  renders  the  neglect  of  these  substances  the  more  re- 
markable, is  the  consideration  that  coal  has  been  one  of  the  most 
productive  sources  of  the  alkaloids,  yielding  them,  as  it  does»  four 
other  bases  besides  ammonia.  Now  as  coal  is  universally  admitted 
to  be  of  vegetable  origin,  and  to  consist  of  the  remains  of  a  variety 
of  extinct  vegetables,  the  nitrogenous  principles  of  which  must  be 
regarded  as  the  sources  of  the  bases  which  it  yields,  it  seemed  to  the 
author  not  unreasonable  to  expect,  that,  by  acting  on  the  nitrogenous 
principles  of  recent  vegetables,  the  same  organic  bases  as  those  ob- 
tained from  coal,  or  at  any  rate  a  series  of  analogous  bases,  would  be 
obtained  in  still  greater  abundance ;  and  it  subsequently  appeared  that 
this  latter  expectation  was  not  altogether  without  foundation. 

From  the  difficulty  of  procuring  vegetable  albumen,  fibrine,  &c. 
in  a  state  of  even  tolerable  purity,  those  portions  of  plants  (usually 
their  seeds)  were  selected  which  contain  those  principles  in  the  greatest 
abundance. 

In  the  first  instance,  a  quantity  ofPhaseolus  communisy  or  common 
horse-bean,  was  destructively  distilled  in  a  cast-iron  cylinder,  and 
the  products  collected  by  means  of  a  large  condensing  Liebig*s  appa- 
ratus. These  products  closely  resembled  those  obtained  from  the 
distillation  of  bones  and  other  animal  matters,  comprising  among 
other  substances  acetic  acid,  empyreumatic  oils,  tar,  a  great  deal  of 
ammonia  and  several  organic  alkaloids.  The  crude  product  was  super- 
saturated with  muriatic  acid,  and  the  clear  liquid  decanted  after  the 
tar  had  subsided.  The  acid  liquor  was  next  passed  through  a  cloth 
filter,  which  rcmove<l  the  greater  portion  of  the  resinous  matter. 
The  clear  liquid  was  then  poured  into  a  capacious  still,  and  super- 
saturated with  carbonate  of  soda.  When  the  liquid  began  to  boil, 
much  ammonia  was  disengaged,  and  a  quantity  of  oily  bases  col- 
lected in  the  receiver.  Their  amount  increased  as  the  distillation 
proceeded.     These  bases  were  separated  from  the  ammoniacal  liquid 
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by  means  of  a  pipette,  and  were  purified  by  suitable  processes  which 
it  is  unnecessary  to  particulariase.  These  bases,  though  they  were 
found  to  vary  very  considerably  in  their  boiling-points  and  some  of 
their  properties,  were  very  similar  in  other  respects.  They  were 
transparent  colourless  oils,  which  were  all  of  them  lighter  than  water, 
and  refracted  light  strongly.  Their  taste  was  hot,  resembling  that 
of  oil  of  peppermint.  They  all  exhibited  strong  alkaline  reactions, 
and  neutraliiEed  the  acids  perfectly,  forming  crystallizable  salts.  The 
most  curious  circumstance  respecting  them  was,  that  they  wereappa- 
rently  quite  different  from  the  series  of  bases  obtained  from  either 
bones  or  coal,  and  contained  no  aniline. 

One  of  these  bases  was  isolated  and  subjected  to  analysis.  It 
boiled  between  150°  and  155°  C.  Its  formula  was  found  to  be 
C|o  Hn  N,  which  differs  only  by  two  equivalents  of  hydrogen  from 
nicotine.  The  only  obstacle  which  has  hitherto  prevented  the  se- 
paration and  examination  of  each  of  these  bases  individually,  has 
arisen  from  the  difficulty  of  procuring  them  in  sufficient  quantity. 
Not  that  beans  when  distilled  yield  bases  in  so  much  smaller  quan- 
tities than  bones  and  other  animal  substances ;  but  as  both  bones  and 
coal  are  distilled  on  the  largest  scale  for  commercial  purposes,  their 
crude  oils  may  be  easily  procured  in  any  quantity,  and  from  these 
their  respective  series  of  bases  may  be  readily  prepared.  lu  regard 
to  the  bases  from  beans  and  other  seeds,  the  case  is  quite  different ; 
as  the  scientific  chemut  is  compelled  to  distil  these  substances  on 
purpose,  an  operation  which  cannot  be  conveniently  conducted  in  a 
laboratory,  since  it  requires  an  apparatus  so  large  as  to  be  almost  upon 
a  manufacturing  scale. 

Oil-cake, — As  the  Pheueoius  communis  was  regarded  as  the  type 
of  the  Leguminosoe,  oil-cake,  or  the  expressed  seeds  of  Linum  usita^ 
tiuimumy  was  selected  from  that  numerous  class  of  plants  in  which 
the  starch  of  the  Graminese  is  replaced  by  oil.  The  products  of  its 
distillation  were  very  similar  to  those  from  beans,  containing  how- 
ever more  ammonia  and  a  somewhat  smaller  proportion  of  oily  bases, 
which,  though  similar,  appeared  to  difiier  from  those  of  the  pre- 
ceding series.     They  were  also  equally  devoid  of  aniline. 

Wheat,  TrUicum  hyhemum,  and  subsequently  peat  from  the 
neighbourhood  of  Glasgow,  were  also  destructively  distilled.  Both 
of  these  substances,  in  addition  to  ammonia,  yielded  a  scries  of  oily 
bases,  which  also  contained  no  aniline. 

DisHlUUwn  of  wood. — The  author  proceeds  to  state,  that  through 
the  kindness  of  an  extensive  pyroligneous  acid  manufacturer  he 
was  enabled  to  examine  considerable  quantities  of  the  crude  acid 
liquor  obtained  from  the  destructive  distillation  of  beech,  oak,  and 
other  hard  woods.  The  stems  and  larger  branches  of  trees  are  alone 
employed  for  this  purpose.  He  found  to  his  surprise  ttiat  this  acid 
liquor  contained  scarcely  a  trace  of  ammonia  or  of  any  other  organic 
base,  showing  that  the  woody  portions  of  the  limbs  and  stems  of 
trees  are  nearly  devoid  of  nitrogenous  matter,  in  which  respect  they 
differ  extremely  from  peat,  which  in  general  contains  two  per  cent, 
of  nitrogen ;  and  he  considers  this  circumstance  as  perhaps  calculated 
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to  throw  some  light  upon  the  origin  of  the  coal-beds,  which  tome 
geologists  believe  to  have  been  formed  from  the  sabmeraion  of 
forests  and  the  floating  of  uprooted  timber  into  estuaries  and  lakes, 
while  others  contend  that  they  have  been  produced  by  thesobmersion 
of  beds  of  peat.  Irrespective  therefore  of  other  considerations,  the 
author  urges  in  favour  of  the  latter  opinion,  that  wood  is  not  capable 
of  furnishing  the  amount  of  nitrogen  we  find  existing  in  coal,  while 
peat  contains  rather  more  than  double  the  quantity  required.  The 
expectation  of  procuring  aniline,  picoline,  &c^  the  coal  series  of  bases, 
from  the  distillation  of  peat,  was  disappointed ;  a  resalt  only  to  be 
accounted  for  on  the  hypothesis,  that  ihe  different  genera  of  plants, 
when  destructively  distilled,  yield  different  series  of  organic  bases. 

From  the  facts  which  have  previously  been  stated,  the  author  con- 
siders himself  warranted  in  concluding,  that  when  ammonia  is  pro- 
duced by  the  destructive  distillation  of  either  animal  or  vegetable  sub- 
stances, it  is  always  accompanied  with  the  formation  of  organic 
bases.  Now  as  ammonia  is  known  to  be  procurable  from  these  sub- 
stances by  other  methods  than  destructive  distillation,  it  seemed 
highly  probable  that  on  these  occasions  organic  bases  would  also  be 
produced.  Beans,  oil-cake  and  flesh,  were  therefore  successively 
boiled  in  a  distilling  apparatus  with  strong  alkaline  lyes.  In  every 
instance,  in  addition  to  ammonia,  a  series  of  organic  bases  was  also 
produced.  Similar  results  were  also  obtained  when  the  above-men- 
tioned substances  were  digested  in  strong  sulphuric  acid,  the  acid 
solution  supersaturated  with  an  alkali  and  subjected  to  distillation. 
The  ammoniacal  liquor  which  passed  into  the  receiver  was  found 
invariably  to  contain  organic  bases. 

Bases  by  putrefaction, — As  putrefaction  is  almost  the  only  other 
means  by  which  ammonia  is  readily  procurable  in  quantity  from 
vegetable  and  animal  substances,  the  effects  of  this  process  were  also 
examined  in  the  first  instance  in  the  case  of  guano.  An  aqueous 
solution  of  Peruvian  guano  was  saturated  with  carbonate  of  soda 
and  distilled.  In  addition  to  much  ammonia,  a  quantity  of  basic  oils 
was  also  obtained.  Subsequent  to  this  experiment,  the  eflects  of  putre- 
faction on  a  quantity  of  horse-flesh  were  also  examined,  when  a  con- 
siderable amount  of  oily  bases  was  found  to  have  been  generated. 

From  the  facts  which  have  now  been  enumerated,  the  author  con- 
cludes ^^thal  whenever  ammonia  is  generated  in  large  quantity  from 
complex  animal  or  vegetable  substances^  it  is  invariably  accompanied 
by  Uie  formation  of  a  larger  or  a  smaller  amount  of  volatile  organic 
bases,'*  W  therefore  researches  similar  to  the  present  are  actively 
prosecuted,  and  if  the  seeds  and  leaves  of  the  various  genera  of  plants 
are  subjected  to  these  or  analogous  processes,  it  seems  not  unreason- 
able to  expect  that  the  number  of  the  organic  alkaloids  will  ere  long 
be  considerably  increased. 

6.  "On  the  Development  and  Varieties  of  the  great  anterior 
veins  in  Man  and  Mammalia."  By  John  Marshall,  Esq.  Commu- 
nicated by  Professor  Sharpey,  F.K.8. 

The  object  of  this  pa])er  is  to  state  the  result  of  observations  on 
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the  metamorphosis  of  the  great  anterior  veins  in  Man  and  Mam- 
malia, and  on  the  relations  existing  between  the  primitive  and  final 
condition  of  these  vessels,  in  different  cases,  both  in  their  normal 
arrangement  in  animals,  and  their  abnormal  condition  in  the  human 
subject^' 

From  an  examination  of  the  form  and  structure  of  the  sinus  of  the 
great  coronary  vein,  and  of  the  arrangement  of  its  branches  and 
valves  in  Man  and  some  of  the  Mammalia,  and  from  a  comparison 
of  those  parts  with  the  terminations  of  the  great  coronary  and  other 
posterior  cardiac  veins  in  the  other  Mammalia,  the  corontiry  sinui 
in  Man  and  one  set  of  Mammals,  as  the  Dog,  Cat,  and  Seal,  is  shown 
to  be  analoffaus  to  the  lower  part  of  the  l^  vena  cava  afUerior  found 
in  another  set,  represented  by  the  Elephant,  Rabbit  and  Hedgehog, 
and  to  the  iowerpartqfthe  l^  vena  azygos,  found  in  a  third  set,  as 
exemplified  in  the  Sheep,  Ox  and  Pig.  The  great  coronary  vein, 
therefore,  is  shown  always  to  end  in  a  similar  way,  viz.  in  a  larger 
muscular  venous  channel,  which,  in  all  cases,  ends  in  the  right  auri- 
cle of  the  heart,  by  a  wide  orifice  situated  in  an  exactly  correspond- 
ing part  of  that  cavity. 

The  author  remarks  that  a  similar  view  has  recently  been  published 
by  Bardsleben;  but  his  own  observations  were  completed,  and  his 
deductions  arrived  at,  quite  independently. 

Iteflecting  on  the  above-mentioned  analogies  and  on  the  Icnown 
method  of  development  of  the  great  anterior  veins  in  ail  the  Verte* 
brata,  as  pointed  out  by  Rathlc^  from  four  primitive  lateral  venous 
trunks,  viz.  two  anterior  or  jugular,  and  two  posterior  or  cardituU 
veins,  the  coronary  sinus  is  demonstrated  to  be  the  lower  persistent 
portion  of  the  left  anterior  primitive  venous  trunk,  next  to  the  heart. 
By  Rathk6,  however,  the  whole  of  this  left  primitive  trunk,  from  the 
neck  down  to  the  heart,  is  supposed  to  become  occluded  and  then 
entirely  to  disappear  in  Man,  and  in  such  animals  as  are  similarly 
formed  in  respect  to  these  great  veins ;  but  the  author  finds  that  not 
only  does  its  lower  part  persist  in  a  previous  condition  as  the  coro- 
nary sinus,  but  that  other  remnants  or  vestiges  of  this  primitive  ve- 
nous channel  are  to  be  found  throughout  life  in  Man,  and  in  those 
animals  in  which  the  great  anterior  veins  undergo  a  like  metamor- 
phosu. 

The  inquiry  thus  opened  is  then  systematically  pursued,  first,  by 
tracing  the  details  of  the  metamorphosis  of  the  great  anterior  veins 
in  the  embryos  of  the  Sheep  and  Guinea  Pig,  and  in  the  human  fcetus ; 
secondly,  by  a  comparison  of  the  adult  condition  of  these  great  veins 
in  the  entire  class  of  Mammalia;  and  thirdly,  by  an  examination  of 
the  occasional  varieties  of  the  same  vessels  met  with  in  the  human 
subject. 

1 .  Of  the  development  of  the  great  anterior  veins, — After  describing 
at  length  the  metamorphosis  of  these  vessels,  the  author  proceeds  to 
give  an  account  of  the  remnants  of  the  left  anterior  primitive  vein 
in  the  adult. 

These  are  indicated  by  the  following  parts,  traced  from  the  sum- 
mit of  the  left  thoracic  cavity  down  to  the  back  of  the  heart    Out- 
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tide  Uiepeneardmmy  eertamfine  bands  o^^Sftftnct  luviitfy  whididesoend 
beDeath  the  pleura,  from  the  trunk  of  the  left  superior  interoottal 
vein  to  the  front  of  the  root  of  the  left  lung ;  and  inside  the  peri- 
cardium, afMofthe  gerous  membrane  which  passes  down  from  the 
left  pulmonary  artery  to  the  subjacent  pulmonary  vein,-— certain 
opaque  lines  or  streaks  upon  the  side  and  back  of  the  left  auricle, — 
a  small  obUque  auricular  pein  which  is  continued  from  those  streaks 
down  to  the  coronary  sinus, — and  lastly,  the  eoronary  sinus  itself. 
The  fold  of  the  pericardium,  which  hitherto  has  escaped  observation, 
is  particularly  described.  It  is  named  by  the  author  the  vesiiffial 
fold  of  the  pericardium^  or,  from  its  having  contained  the  canal  of 
Cuvier  in  the  embryo,  the  Cuvierianfold. 

2.  Under  the  second  head,  a  comparison  is  instituted  betwe^i  the 
grecU  anterior  veins  of  Man  and  the  Mammalia  generally. 

Having  remarked  that,  as  high  up  in  the  vertebrate  scale  as  Birds, 
no  fundamental  alteration  occurs  from  the  primitive  condition  of  two 
anterior  and  two  posterior  independent  lateral  venous  trunks,  the 
author  remarks  that  in  all  Mammalia  one  charaeteristie  change  is 
met  with,  viz.  the  formation  of  a  transverse  branch  across  the  root  of 
the  neck. 

The  right  anterior  primitive  vein  in  all  cases  persists  as  the  right 
or  ordinary  vena  cava  superior ;  but  the  left  vein  either  remains  un* 
occluded,  and  returns  the  blood  from  the  left  side  of  the  head  and 
neck,  from  the  left  upper  limb,  the  left  side  of  the  thorax,  and  from 
the  substance  of  the  heart ;  or,  owing  to  a  partial  occlusion,  returns 
only  the  blood  from  the  left  side  of  the  thorax  and  from  the  substance 
of  the  heart ;  or,  owing  to  £*till  further  occlusion,  from  the  substance 
of  the  heart  alone.     Hence  three  principal  groups  arise. 

a.  In  the  first  group  a  right  and  a  left  superior  vena  cava  exbt, 
connected  by  a  cross  branch  at  the  root  of  the  neck,  as  in  the  Mono* 
tremata,  Marsupialia,  the  Elephant,  most  Rodentia,  the  Hedgehog 
and  the  Bat. 

b.  In  another  group  a  right  superior  cava  and  a  left  vena  azygos 
exist,  as  in  the  Sheep,  Goat,  Ox,  Pig,  Horse,  Mole  and  Guinea  Pig. 

c.  In  the  third  group  there  is  found,  besides  the  right  vena  cava 
superior,  only  a  left  cardiac  venous  trunk  or  coronary  sinus,  together 
with  the  vestiges  already  described,  as  in  the  Cetacea,  Carnivora  and 
Quadrumana,  as  well  as  in  Man. 

In  each  of  these  groups  subordinate  varieties  are  shown  and  clas- 
sified. 

3.  TTie  almost  numberless  varieties  of  the  great  anterior  veins  in  the 
human  subject  are  then  arranged  on  principles  similar  to  those  adopted 
in  regard  to  the  diflcrent  conditions  found  among  Mammalia;  but 
the  groups  arc  arranged  in  the  inverse  order,  and  the  usual  con- 
dition of  the  veins  in  Man  is  included  as  a  necessary  element  in  the 
series. 

In  one  large  class  of  cases,  comprehending  three  groups  similar  to 
those  of  the  difierent  Mammalia  already  defined,  the  cross  branch  in 
the  neck  is  always  present. 

a.  In  the  first  group  there  is  a  right  vena  cava  superior,  and  a  left 
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cardiac  venous  trunk  or  coronary  sinus.  This  is  the  ordinary  con- 
dition. Further  subdivisions  arise,  depending  on  peculiarities  of  the 
vena  cava  itself,  which  are  rare ;  of  the  azygos  system,  which  are 
exceedingly  numerous ;  and  of  the  coronary  vein  and  sinus,  which 
are  again  uncommon.  Transposition  occasionally  produces  a  further 
modification,  in  which  the  superior  cava  is  found  on  the  left  side ; 
whilst  the  coronary  sinus,  the  oblique  vein  and  the  vestigial  fold  of 
the  pericardium,  exist  on  the  right 

h.  In  another  group  there  might  exist  a  right  vena  cava  superior 
and  a  left  vena  azygos,  as  in  the  Sheep ;  but  no  example  of  this  pos- 
sible variety  has  yet  been  met  with  in  the  human  subject. 

c.  In  the  third  group  a  right  and  a  leit  superior  cava  coexist,  as 
in  the  Elephant,  constituting  what  is  termed  a  double  vena  cava  su- 
perior. Thirty  examples  of  this  condition  are  adduced,  of  which 
eleven  only  have  occurred  in  adult  and  otherwise  perfect  hearts. 
One  of  these  was  met  with  by  the  author,  and  is  specially  described. 

Lastly,  a  separate  or  second  class  consists  of  those  cases  in  which 
the  cross  branch  is  wanting,  and  which  are,  accordingly,  destitute  of 
the  characteristic  mammalian  type,  and  present,  as  in  Birds,  the  per- 
sistent condition  of  four  independent  lateral  venous  trunks. 

The  paper  is  illustrated  by  original  drawings,  of  the  development 
of  the  veins  in  the  8heep  and  in  Man,  of  the  vestiges  of  the  left  pri- 
mitive vein  ordinarily  found  in  the  adult  human  subject,  ami  of  the 
fresh  example  of  double  vena  cava  superior  in  Man  met  with  by  the 
author. 

7.  "  A  Mathematical  Theory  of  Magnetism.'*  By  William  Thomson, 
M.A.,  F.R.S.E.,  Fellow  of  St.  Peter's  College,  Cambridge,  and  Pro- 
fessor of  Natural  Philosophy  in  the  University  of  Glasgow. 

The  theory  of  magnetism  was  first  mathematically  treated  in  a 
complete  form  by  Poisson.  Brief  sketches  of  his  theory,  with  some 
simplifications,  have  been  given  by  Cireen  and  Murphy  in  their  works 
on  Electricity  and  Magnetism.  In  all  these  writings  a  hypothesis 
of  two  magnetic  fluids  has  been  adopted,  and  strictly  adhered  to 
throughout.  No  physical  evidence  can  be  adduced  in  support  of 
such  a  hypothesis ;  but  on  the  contrary,  recent  discoveries,  especially 
in  electro-magnetism,  render  it  extremely  improbable.  Hence  it  is 
of  importance  that  all  reasoning  with  reference  to  magnetism  should 
be  conducted  without  assuming  the  existence  of  thoi»e  hypothetical 
fluids. 

The  writer  of  the  present  paper  endeavours  to  show  that  a  com- 
plete mathematical  theory  of  magnetism  may  be  established  upon 
the  sole  foundation  of  facts  generally  known,  and  C'oulomb  s  special 
experimental  researches.  The  positive  parts  of  this  theory  agree 
with  those  of  Poisson's  mathematical  theory,  and  consequently  the 
elementary  mathematical  formulsB  coincide  with  those  which  have 
been  previously  given  by  Poisson. 

The  paper  at  present  laid  before  the  Uoyal  Society  is  restricted  to 
the  elements  of  the  mathematical  theory,  exclusively  of  those  parts 
in  which  the  phenomena  of  magnetic  idductiou  are  considered. 
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The  author  expresses  his  hope  to  lay  before  the  Society  a  cod- 
tinuatioD,  containing  some  original  mathematical  investigations  on 
magnetic  distributions,  and  a  theory  of  induction,  in  ferromagnetic 
or  diamagnetic  substances. 

8.  '*  On  the  Nitropnissides,  a  new  Class  of  Salts."  By  Dr.  Lyon 
Playfair,  F.R.S.,  F.C.S. 

When  nitric  acid  is  made  to  act  on  yellow  prusside  of  potassium, 
in  the  proportion  of  one  equivalent  of  acid  for  every  equivalent  of 
potassium  present  in  the  salt,  the  following  reactions  are  observed. 
The  salt  dissolves  in  the  acid  with  a  dark  red,  almost  black  colour, 
a  very  little  nitric  oxide  is  evolved,  which  soon  ceases,  and  is  fol- 
lowed by  a  copious  evolution  of  cyanogen  mixed  with  nitrogen. 
The  continued  action  of  the  acid  causes  the  liquid  to  cease  the  usual 
reactions  of  red  prusside  of  potassium ;  the  addition  of  sulphate  of 
iron  now  produces  a  slate-coloured  instead  of  blue  precipitate.  On 
allowing  the  solution  to  cool,  abundance  of  nitrate  of  potash  cry- 
stallizes out,  mixed  with  a  little  prussian  blue,  and  about  5  per  cent 
of  the  original  weight  of  the  salt,  of  a  white  granular  substance, 
which  is  scarcely  soluble  in  cold,  and  only  very  slightly  so  in  boil- 
ing water.  This  white  substance,  on  examination,  proves  to  be  the 
remarkable  body  axamide^  the  production  of  which  in  an  oxidising 
medium  is  highly  singular. 

The  dark  red  supernatant  liquor,  being  neutralized  with  an  alka- 
line carbonate,  and  boiled,  deposits  a  green  precipitate  and  yields  a 
clear  ruby-red  solution.  This  solution  furnishes  the  new  class  of 
salts,  which  is  the  subject  of  this  paper.  It  may  be  evaporated  to 
crystallization,  and  yields  the  nitroprusside  of  the  base  used  in  the 
neutralization. 

The  characters  of  the  nitropnissides  thus  obtained  are  very 
marked,  and  cannot  be  confounded  with  those  of  any  known  class 
of  salts. 

With  soluble  sulpburets,  the  nitropnissides  produce  the  most 
magnificent  purple-coloured  solution,  and  of  such  intensity,  that 
they  form  by  far  the  best  test  for  the  presence  of  a  sulphuret,  and 
betray  its  presence  when  the  usual  tests  for  a  sulphuret  are  insufB- 
cient  to  expose  it. 

With  a  protosulphate  of  iron,  the  nitroprussides  produce  a  salmon- 
coloured  precipitate ;  with  salts  of  silver,  zinc  and  cobalt,  a  preci- 
pitate of  a  flesh  colour ;  and  with  nickel,  a  dirty  white  precipitate. 
With  a  salt  of  copper,  the  precipitate  is  of  a  light  green,  and  with 
salts  of  lead,  no  precipitate  is  occasioned. 

Nitroprussic  acid  is  obtained  by  adding  muriatic  acid  to  the  silver 
salt,  and  forms  a  dark  red  solution,  which  yields  on  evaporation  in 
vacttOf  large  and  well-defined  crystals. 

The  nitroprussides  of  sodium,  potassium,  ammonium,  barium  and 
calcium,  are  all  soluble  and  crystallize  readily,  forming  fine  large 
red  crystals,  which  have  been  measured  by  Prof.  MiHer  of  Cam- 
bridge, and  are  described  in  the  paper.  The  salts  of  barium  and 
calcium  decompose  on  evaporation,  and  can  after  that  no  longer  be 
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obtained  perfectly  pure,  having  dissolved  about  one  per  cent  of  the 
products  of  decomposition,  which  are  not  removed  by  subsequent 
crystallization. 

Potash  and  soda  in  the  cold  unite  with  the  nitroprussides,  and 
form  dbtinct  salts,  in  which  there  is  one  equivalent  of  these  alkalies 
for  every  equivalent  of  the  baryle.  These  alkalies  when  heated 
with  the  nitroprussides  decompose  them  altogether,  forming  |)eroxide 
of  iron,  hyponitrites,  oxalic  acid  and  ordinary  ferrocyanides. 

Sulphuretted  hydrogen  and  soluble  sulphurets  also  decompose  the 
nitroprussides. 

The  formula  of  the  nitroprussides  is  remarkably  complex.  Well- 
accordant  analyses  of  all  the  salts  permit  no  simpler  relation  between 
their  carbon  and  iron  than  24>  equivs.  of  the  former  to  5  cquivs.  of 
the  latter.  The  simpler  proportion  of  25  to  5  or  5  to  1,  cannot  be 
drawn  legitimately  from  their  composition.  Analysis,  and  alsu  a 
study  of  their  transformation,  show  that  they  contain,  nitrous  oxide, 
and  have  led  to  the  complex  formula 

Fe^CyijSNO+^R. 

This  is  obviously  a  conjugate  formula,  and  allows  itself  to  be  divided, 
for  reasons  now  to  be  given,  into  the  more  simple  expression 

2(Fe,CyjN0 +2R) + (FeCy^NO  -|- 11). 

The  relation  of  nitroprussides  to  ordinary  prussides  is  supposed 
to  be  as  follows  :— 

Both  the  ferrocyanides  and  the  ferridcyanides  are  supposed  to 
contain  a  common  radical,  one  being  quadribasic  and  the  other 
tribasic,  just  as  in  the  case  of  the  modifications  of  phosphoric  acid. 
A  bibasic  modification  is  therefore  to  be  looked  for.  The  formulae 
would  be  as  follows : 

Ferrocyanides (Fe2Cy«^H-4U. 

Ferridcyanides ( FesCy^)  -H 3U. 

Hypothetical  compound  . .   (Fe-Cyg)-^^^. 

The  nitroprussides  are  supposed  to  correspond  to  the  last  of  the 
series,  in  which  one  equivalent  of  cyanogen  is  replaced  by  one  e(|uiv. 
of  nitrous  oxide.  In  the  case  of  the  beautiful  purple  compound 
produced  by  the  soluble  sulphurets  on  nitroprussides,  tliis  nitrous 
oxide  is  replaced  by  sulphuret  of  nitrogen.  The  hypothetical 
biltasic  prusside  necessary  to  establish  this  view  has  not  yet  been  ob- 
tained; but  the  author  states  that  experiments  made  with  this  view- 
have  already  been  so  successful,  that  he  shortly  expects  to  announce 
it  to  the  Society. 

9.  "  On  the  Structure  of  the  Dental  Tissues  of  Marsupial  Ani- 
mals, and  more  especially  of  the  Knamel."  By  John  Tomes,  Esq. 
Communicated  by  Dr.  Grant,  F.K.S. 

The  author  of  this  communication,  after  examining  microscopi- 
cally the  teeth  of  many  marsupial  animals  taken  from  the  majority  of 
the  families  that  make  up  the  order  Marsupialia,  tinds  that  they  possess 
a  structural  character  by  which  they  may  be  distinguished  from  other 
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mammalian  teeth,  subject  only  to  one  of  two  exceptions ;  in  which 
exceptions,  however,  the  teeth  are  small  and  may  readily  be  distin- 
guished from  marsupial  by  their  external  character.  They  are  the 
teeth  of  the  Hyrax  Capensis,  the  British  Shrews,  and  the  molar 
teeth  of  the  Jerboa. 

The  author  states,  that  so  far  as  he  has  had  opportunities  of  ex- 
amination,  the  teeth  of  the  various  species  may  also  be  distinguished, 
the  one  from  the  other.  He  points  out,  for  instance,  that,  on  com- 
parison, the  teeth  of  Dasyurus  ursintu  may  be  distinguished  from 
the  Z).  nuicraurus. 

The  peculiar  characteristic  of  marsupial  teeth  exists  in  the  con- 
tinuation of  the  dentinal  tubes  into  the  enamel ;  so  far  as  the  author 
has  investigated  them,  he  finds  but  one  exception,  and  that  in  the 
Wombat, — the  representative  of  the  rodents  in  the  marsupial  order. 
This  creature,  he  finds,  has  teeth  that  are  nearly  allied  in  structure 
as  well  as  external  form  to  the  teeth  of  rodents,  and  more  especially 
to  the  Hare  and  Rabbit 

The  author  states,  that  he  has  observed  that  the  dentinal  tubes  in 
the  human  and  other  teeth  are  sometimes  continued  for  a  short 
distance  into  the  enamel.  This  he  considers  a  rudimentary  condi- 
tion which  is  fully  developed  in  the  marsupial  teeth.  The  author 
observes  that  the  dentinal  and  enamel  pulp  become  firmly  united  to 
each  other  previous  to  the  commencement  of  calcification  in  either, 
and  that  it  is  highly  probable  that  the  linear  columns  of  the  two 
pulps  are  joined  end  to  end,  and  that  the  columns  of  the  enamel  pulp 
so  joined  become  developed  into  tubes  instead  of  into  solid  enamel 
fibres.  He  considers  this  the  more  probable,  as  lie  has  observed 
that  the  enamel  fibres  in  an  early  stage  of  development  are  partially 
tubular  in  the  teeth  of  several  animals  whose  enamel  fibres  arc  ulti- 
mately solid. 

The  teeth  described  and  figured  are  those  of  the^- 

Macropus  giganteus.  Petaurus  sciureus. 

Hypsiprymnus  penicillatus.  Dasyurus  luacrourus. 

minor.  ursiuus. 

Phalangista  vulpina.  Thylacinus  cynocephalus. 

Phasculomys  Wombat.  Didelphis  virginiana. 
Petaurus  taguanoides. 

The  author  considers  that  the  facts  stated  in  his  paper  justify  two 
conclusions  of  a  general  character :  first,  that  the  existence  of  pro- 
longed and  fully-developed  tubes  in  the  enamel,  continuous  with 
those  of  the  subjacent  dentine,  is  common  to  the  great  majority,  if 
not  all,  of  the  marsupial  animals,  excepting  the  Wombat ;  utid,  se- 
condly, that  the  enamel  and  dentine  are  iso  closely  related,  that  they 
should  be  regarded  as  mr>difications  of  each  other,  rather  tlian  as 
tissues  of  a  wholly  different  nature. 

10.  "  On  the  Motion  of  Gases."— Part  II.     By  Thomas  Graham, 
F.R.S.  &c. 
The  experiments  described  by  the  author  in  the  former  paper  on  the 


same  subject,  afforded  grounds  for  assuming  the  existence  of  a  relation 
in  the  transpirability  of  different  gases,  that  is,  their  passage  through 
capillary  tubes,  of  an  equally  simple  nature  as  that  which  is  recog- 
nized among  the  specific  gravities  of  gases,  or  even  as  the  still  more 
simple  ratios  of  their  combining  volumes.  Compared  with  solids 
and  liquids,  matter  in  the  form  of  gas  is  susceptible  of  small  variation 
in  physical  properties,  and  exhibits  only  a  few  grand  features.  These 
differences  of  property,  which  are  preserved  amidst  the  prevailing 
uniformity  of  gases,  may  well  be  supposed  to  be  among  the  most 
deep-seated  and  fundamental  in  their  nature  with  which  matter  is 
endowed.  Under  such  impressions  he  has  devoted  an  unusual 
amount  of  time  and  attention  tu  the  determination  of  this  class  of 
numerical  constants.  As  the  results,  too,  were  entirely  novel,  and 
wholly  unprovided  for  in  the  received  view  of  the  gaseous  constitu- 
tion, of  which  indeed  they  prove  the  incompleteness,  it  was  the  more 
necessary  to  verify  everv  fact  with  the  greatest  care. 

The  most  general  and  simple  of  the  results  is,  that  the  transpira- 
tion velocity  of  hydrogen  gas  is  exactly  double  that  of  nitrogen  gas. 
These  gases,  it  will  be  remembered,  have  a  less  simple  relation  in 
density,  namely  1  to  14>.  This  was  the  conclusion  of  his  former  paper 
respecting  the  transpiration  of  these  gases,  and  he  has  obtained 
since  much  new  evidence  in  its  favour.  The  transpirability  of  car- 
bonic oxide,  like  the  specitic  gravity  of  that  gas,  appears  also  to  be 
identical  with  that  of  nitrogen. 

The  result  which  may  be  placed  next  in  point  of  accuracy  and 
importance  is,  that  the  transpiration  velocity  of  oxygen  is  related  to 
that  of  nitrogen  in  the  inverse  ratio  of  the  densities  of  these  gases, 
that  is,  as  14  to  16.  In  equal  times  it  is  not  equal  volumes  but  equal 
weights  of  these  two  gases  that  are  transpired,  the  more  heavy  gas 
being  mure  slowly  transpired  in  proportion  to  its  greater  density. 
Mixtures  of  oxygen  and  nitrogen  have  the  mean  velocity  of  these 
two  gases,  and  hence  the  time  of  air  is  also  found  to  be  proportional 
to  its  density,  when  compared  with  the  time  of  oxygen. 

The  relation  between  nitrogen  and  oxygen  is  equally  precise  as 
that  between  nitrogen  and  hydrogen.  The  densities  calculated  from 
the  atomic  weights  of  oxygen  and  nitrogen,  namely,  16  and  IK 
being  1  for  oxygen,  0*9010  for  air  and  0*8750  for  nitrogen,  the  ob- 
served times  of  transpiration  of  e(|ual  volumes  of  the  same  gases  are 
for  oxygen  I,  air  0*8970  to  0*9010,  and  for  nitrogen  0*8708.  The 
result  for  carbonic  acid,  which  is  perhaps  next  in  interest,  appears 
at  first  anomalous.  It  is,  that  the  transpiration  time  of  tiiis  gas  is 
inversely  proportional  to  its  density  when  compared  with  oxygen,  or 
0*727^,  the  time  of  oxygen  being  1,  their  velocities  will  of  course  be 
directly  as  their  densities.  It  is  to  be  remembered,  however,  that 
carbonic  acid  is  a  compound  gas,  containing  an  equal  volume  of 
oxygen.  The  second  constituent,  carbon,  which  increases  the  weight 
of  the  gas,  appears  to  give  additional  velocity  to  the  oxygen  in  the 
same  manner  and  to  the  same  extent  as  increased  density  from  pres- 
sure or  from  cold  increases  the  transpiration  velocity  of  pure  oxygen 
itself.    A  result  of  this  kind  shows  at  once  the  important  chemical 
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bearing  of  gaseous  transpirability,  and  claims  for  it  a  place  with  the 
doctrines  of  gaseous  densities  and  combining  Tolumes.  Tlie  circum- 
stance that  the  transpiration  time  of  hydrogen  is  one-half  of  that  of 
nitrogen,  indicates  that  the  relations  of  transpirability  are  even  more 
simple  in  their  expression  than  the  relations  of  density  among  gases. 
In  support  of  the  same  a.'isertion  may  be  adduced  the  additional  fact, 
that  binoxide  of  nitrogen,  although  differing  in  density,  has  the  same 
transpiration  time  as  nitrogen.  Protoxide  of  nitrogen  and  carbonic 
acid  have  one  transpiration  time;  so  have  nitrogen  and  carbonic 
oxide,  as  each  pair  has  a  common  density. 

The  transpiration  of  twenty  other  gases  and  vapours  b  experi- 
mentally determined,  and  shown  to  be  uniform,  like  the  preceding 
gases,  with  tube  resistances  varying  in  amount  from  I  to  1000.  This 
list  includes  protocarburetted  hydrogen,  defiant  gas,  ammonia,  cya- 
nogen, hydrocyanic  acid,  hydrosulphuric  acid,  bisulphide  of  carbon, 
sulphurous  acid,  sulphuric  acid,  chlorine,  bromine,  hydrochloric  acid, 
ether,  methylic  ether,  chloride  of  methyl,  coal-gas  and  the  vapours  of 
water,  alcohol  and  coal-tar  naphtha. 

The  principal  results  respecting  the  transpiration  of  these  vapours, 
and  on  the  influence  which  pressure  and  temperature  have  upon  the 
transpiration  of  a  gas,  are  summed  up  as  follows : — 

The  velocity  of  protocarburetted  hydrogen  is  0*8,  that  of  hydrogen 
being  I. 

The  velocity  of  chlorine  appears  to  be  1  ^  that  of  oxygen  ;  of  bro- 
mine vapour  and  sulphuric  acid  vapour  the  same  as  that  of  oxygen. 

Ether  vapour  appears  to  have  the  same  velocity  as  hydrogen  gas ; 
their  densities  are  as  37  to  1. 

Olefiant  gas,  ammonia  and  cyanogen  appear  to  have  equal  or  nearly 
equal  velocities,  which  approach  closely  to  double  the  velocity  of 
oxygen. 

Hydrosulphuric  acid  gas  and  bisulphide  of  carbon  vapour  appear 
to  have  equal  or  nearly  equal  velocities. 

The  compounds  of  methyl  appear  to  have  a  less  velocity  than  the 
corresponding  compounds  of  ethyl,  but  to  be  connected  by  a  certain 
constant  relation. 

The  resistance  of  a  capillary  tube  of  uniform  bore  to  the  passage 
of  any  gas  is  directly  proportional  to  the  length  of  the  tube. 

The  velocity  of  passage  of  equal  volumes  of  air  of  the  same  tem- 
perature, but  of  different  densities  or  elasticities,  is  directly  propor- 
tional to  the  density.  The  denser  the  air,  the  more  rapidly  does  it 
pass  under  a  constant  propulsive  pressure. 

Ifarefaction  by  heat  has  a  similar  and  precisely  equal  effect  in 
diminishing  the  velocity  of  the  transpiration  of  equal  volumes  of  air, 
as  the  loss  of  density  and  elasticity  by  diminished  pressure  has. 

A  greater  resistance  in  the  capillary  is  required  to  bring  out  the 
law  of  densities,  than  appears  necessary  for  the  two  preceding  results; 
and  a  resistance  still  further  increased,  and  the  highest  of  all,  to 
bring  out  the  law  of  temperatures. 

Finally,  transpiration  is  generally  promoted  by  density,  and  equally 
whether  the  increased  density  be  due  to  compressioui  to  cold,  or  to 


the  addition  of  an  element  in  combination,  as  the  Telocity  of  oxygen 
ia  increafiedy  by  combining  it  with  carbon  without  change  of  volume, 
in  carbonic  acid  ga9. 

It  did  not  enter  into  the  plan  of  the  author  to  investigate  the  pass- 
age of  gases  through  tubes  of  great  diameter,  and  to  solve  pneuma- 
tic problems  of  actual  occurrence,  such  as  tho.se  offered  in  the  dis- 
tribution of  coal-gas  by  pipes.  But  he  states  that  the  results  must 
be  similar,  with  truly  eUiiBtic  gases  such  as  air  and  carburetted  hy- 
drogen, whether  the  tubes  be  capillary  or  several  inches  in  diameter, 
provided  the  length  of  the  tube  be  not  less  than  4000  times  its  dia- 
meter, as  in  the  long  glass  capillaries  of  his  experiment^.  The  small 
propulsive  pressure  applied  to  coal-g&s  is  also  favourable  to  transpi- 
ration, as  well  as  the  great  length  of  the  mains ;  and  he  therefore 
would  expect  the  distribution  of  coal-gas  in  cities  to  exemplify  ap- 
proximately the  laws  of  gaseous  transpiration.  The  velocity  of  coal- 
gas  should  be  1*575,  that  of  air  being  1,  under  the  same  pressure. 
And  with  a  constant  propulsive  pressure  in  the  gasometer,  the  flow 
of  gas  should  increase  in  volume  with  a  rise  of  the  barometer  or  with 
a  fall  in  temperature,  directly  in  proportion  to  the  increase  of  its 
density  from  either  of  these  causes. 

These  laws,  it  will  be  observed,  are  entirely  different  from  those* 
which  direct  the  passage  of  gases  through  an  aperture  in  a  thin  plate, 
or  their  flow  into  a  vacuum  as  it  is  usually  said,  and  could  not  Im^ 
deduced,  like  the  latter,  from  our  speculative  ideas  respecting  the 
elastic  fluids. 

11.  ''On  the  Automatic  Registration  of  Magnetometers  and  Me- 
teorological Instruments  by  Photography.'* — No.  III.  By  Charles 
Brooke,  M.B.,  F.R.S. 

The  author  describes  the  construction  of  an  apparatus  for  regis- 
tering the  variation  of  the  thermometer  and  psychroincter  on  one 
sheet  of  paper.  As  in  the  apparatus  for  registering  the  vertical  force 
magnetometer,  described  in  a  former  paper,  the  photographic  paper 
is  placed  between  two  concentric  cylinden>,  placed  with  the  axis  ver- 
tical, and  carried  round  on  a  revolving  plate  or  turn-table  by  the 
hour-hand  of  a  time-piece,  which  makes  half  a  revolution  in  twenty- 
four  hours ;  thus  each  half  of  the  paper  presents  a  record  of  the 
variation  of  one  instrument  during  twenty-tour  hours.  The  scales 
of  the  instruments  are  continuously  impressed  on  the  paper  by  placing 
fine  wires  opposite  each  degree  across  the  aperture  through  which 
the  light  falls  on  the  stem ;  the  light  transmitted  by  the  empty  bore 
is  intercepted  by  these  wiresi,  and  the  darkened  portion  of  the  paper 
is  marked  by  a  !>eries  of  paralk'l  pale  lines  corresponding  to  each 
degree:  thus  the  distortion  of  the  scale  arising  from  the  varying  di- 
rection of  the  pencils  of  light  is  corrected.  Every  tenth  degree  is 
marked  by  a  coarser  wire,  and  therefore  a  broader  line,  as  also  the 
points  3'i^,  5*^,  76°,  98~* ;  one  at  least  of  tliese  points  will  occur  on 
each  register,  and  the  position  of  the  extra  broad  line  serves  to  iden- 
tify the  part  of  the  scale  to  which  the  register  relates. 

An  alteration  in  th«  i:io(ie  of  adjusting  t!ie  wivk  of  the  ramphine 
lamps  di*scribed  in  a  former  paper  ib  uientiuneii,  bv  \vi;itli  rhe  chance 
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of  smoking  ii  considerably  diminished ;  likewise  the  sueceasfal  tp- 
plication  of  naphthalised  gas,  and  of  an  oil-lamp,  to  photographic 
registration. 

The  paper  concludes  with  the  description  of  a  new  method  of  de- 
termining the  scale  and  temperature  coefficients  of  the  force  magne- 
tometers, by  which  a  greater  degree  of  accuracy  is  presumed  to  be 
attained  than  by  the  methods  ordinarily  employed.  Two  magnets, 
designed  for  self-registering  instruments  for  the  obsenratories  at  Cam- 
bridge and  Toronto,  having  been  submitted  to  this  method,  gave  con- 
sistent results  which  indicate  the  law  of  the  temperature  coefficient  to 
be  sensibly  different  from  that  which  has  hitherto  been  assumed. 

12.  **  On  certain  Properties  of  the  Arithmetical  Series  whose  ulti- 
mate differences  are  constant"  By  Sir  Frederick  Pollock,  Lord 
Chief-Baron  of  the  Exchequer,  F.R.S.  &c. 

This  paper  professes  to  investigate  certain  properties  of  the  seriet 
of  whole  numbers  whose  ultimate  differences  are  constant,  and  inci- 
dentally to  treat  of  Fermat's  theorem  of  the  polygonal  numbers,  and 
some  other  properties  of  numbers. 

Its  object  is  to  show  that  the  same  (or  an  analogous)  property 
which  Fermat  discovered  in  the  polygonal  numbers  belongs  to  other 
series  of  the  same  order,  also  to  all  series  of  the  first  order,  and  pro- 
bably to  all  series  of  all  orders.  It  also  proposes  to  prove  the  firrt 
case  of  Fermat's  theorem  (that  is  of  the  triangular  numbers)  from 
the  second  case  of  the  squares  (which  had  not  before  been  done), 
and  to  dispense  with  the  elaborate  proof  of  Legendre  (Theorie  des 
Nombres),  finally,  to  prove  all  the  cases  by  a  method  different  from 
that  either  of  Lagrange,  Euler,  or  Legendre. 

It  is  first  shown  that  an  analogous  property  belongs  to  all  seriet 
of  the  first  order  (viz.  common  arithmetical  series).  The  following 
propositions  are  then  proved  as  the  basis  of  future  reasoning : — 

1.  Every  triangular  number  greater  than  6  is  composed  of  3  tri- 
angular numbera. 

2.  Every  triangular  number  greater  than  3  is  composed  of  4  tri- 
angular numbers. 

3.  Any   trianeular    number    may   be    expressed    by   the   fomi 

4.  The  sum  of  any  two  triangular  numbers  may  be  expressed  by 
the  same  form. 

5.  Every  number  above  7  is  the  sum  o^  four  triangular  numbers 
exactly, 

6.  Every  number  above  29  is  the  sum  of  three  triangular  numbers 
ex€ictly, 

7.  Every  multiple  of  8  is  composed  of  eight  odd  squares,  and  the 
sum  of  any  8  odd  squares  is  a  multiple  of  8. 

8.  The  following  general  theorem  is  then  proved  : — 
W p  be  any  odd  square,  then 

A// -h  B/i*  +  C/>' -I- D;;""  H    &c. 

will  equal  8  odd  squares,  if 

A-|-B-|-C-|-l)  +  ,  Ac. 
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equal  8,  or  any  multiple  of  8  (A,  B,  C,  D,  SiCt  z,  y»  x,  &c ,  may  be 
any  positive  whole  number*). 

9.  It  is  a  corollary  from  this,  that  in  any  system  of  notation  having 
an  odd  square  for  its  base,  the  sum  of  the  digits  will  have  the  same 
number  of  odd  squares  as  the  number  itself;  the  number  of  odd 
squares  being  in  each  case  the  minimum. 

10.  Any  number  of  the  form  Sn-l-^  b  composed  of  4  odd  squares. 

11.  It  follows  from  this  that  every  number  is  composed  of  4  tri- 
angular numbers,  or  S»  2  or  1 . 

12.  From  this  it  is  shown  that  every  number  is  of  the  form 

IS.  And  that  every  number  of  the  form  4ii-f  2  (if  n  be  greater 
than  2)  is  composed  of  4  square  numbers,  2  even  and  2  odd. 

14.  And  that  every  number  greater  than  27  i^  composed  of  8 
squares  exactly.   . 

15.  Every  number  (beyond  a  certain  small  limit)  is  composed  of 

2  triangular  numbers  +  a  square  number,  or  2  triangular  numbers 
-I-  a  double  triangular  number. 

16.  A  proof  is  then  offered  that  in  the  equation  8n  +  4=4  odd 
squares,  one  of  the  four  odd  squares  may  be  any  odd  square  less  than 
8ii+4,  and  therefore  1  may  be  one  of  the  4  odd  squares ;  and  if  so, 

8n+4=l+3  odd  squares, 

.'.8n  +  3=3  odd  squares, 
from  which  Fermat's  theorem  of  the  triangular  numbers  is  an  im- 
mediate corollary. 

17*  A  proof  (by  a  tabular  series)  is  then  suggested,  that  all  the 
other  cases  of  Fermat*s  theorem  may  be  deduced  from  the  first,  and 
that  it  is  not  necessary  to  use  more  than  four  terms  greater  than 
unity  (as  discovered  by  M.  Cauchy,  see  Suppl.  to  Legendre*s 
Th6orie  des  Nombres,  p.  21,  22). 

18.  A  general  expression  for  a  succession  of  series  is  then  given — 

1,  (/>+!).  (Sp+l).  (6p-hl)  Ac^'^'V+l); 

and  it  is  proved  that  any  number  may  be  composed  of  not  exceed- 
ing/>+ 2  terms  of  the  series,  of  which  three  only  are  required  to  be 
greater  than  unity.  If  p=s9,  the  series  is  1,  10,  28,  55,  &c.j  that  is 
every  third  triangular  number  beginning  with  1 ;  and  every  number 
of  the  form  9n-f  ^  consists  of  9^  triangular  numbers  not  divisible  by 

3  (if  9  be  greater  than  2). 

If  j9ss8,  the  series  is  1,  9,  25,  49,  &c. 

19.  (The  odd  squares)  and  every  number  mat/  be  composed^  of  not 
exceeding  10  odd  squares.  1  fi'p = 6,  the  scries  becomes  1,7,  1 9,  37  &c. 
(the  differences  between  the  cubes).  From  the  continued  addition 
of  the  terms  of  this  series,  the  cube  numbers  may  be  formed. 

If  j9=4,  the  series  is  1,  5,  13,  25  &c.,  or 

l,(l-f4),(4-fy),  (9H-16),  &c. 

The  continued  addition  of  the  terms  of  this  series  forms  the  octo- 
hedral  numbers,  viz.  1,  6, 19, 44,  &c. 
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Every  term  uf  the  series  is  composed  of  (/>+  I)  prior  terms  ;  aUo 
\1f  g  be  added  to  any  tenn  it  will  equal  (q+ 1)  prior  terms. 

'20.  It  is  then  proved  tliat  the  property  of  the  triangular  numben 
is  not  destroyed  by  adding  any  (the  same)  number  to  each  teroi,  it 
is  merely  postponed,  and  commences  at  a  higher  number  according 
to  the  magnitude  of  the  number  added. 

21 .  The  same  is  proved  in  respect  of  the  addition  of  any  coiumoD 
arithmetical  series. 

22.  The  paper  concludes  by  suggesting  a  proof  that  every  number 
may  be  composed  of  4 triangular  numbers,  derived  from  the  considera- 
tion that  if  the  triangular  numbers  be  indexed  or  numbered  thus — 

12  3  4  5  &c.     indices. 

1         3        6         10         I5&C.  A-nos. 

Any  number  between  2  triangular  numbers  can  be  formed  by  4 
triangular  numbers,  the  sum  of  whose  indices  shall  be  not  l<5ss  than 
the  sum  of  the  indices  of  the  4  triangular  numbers  that  compose  the 
smaller  triangular  number,  and  not  greater  than  the  similar  indices 
of  the  larger;  and  generally  (after  a  limited  number  of  terms)  the 
sum  of  the  indices  of  any  intermediate  number  will  be  exactly  the 
sum  of  the  indices  of  the  smaller  number :  to  illustrate  this,  all  the 
numbers  between  91  and  105  (2  triangular  numbers)  are  shown  to 
consist  of  4  triangular  numbers,  who»e  indices  exactly  equal  25, 
which  is  the  sum  of  the  indices  of  the  4  triangular  numbers  into 
which  91  may  be  divided — 

fi         6         6         7 

thus  91  =21+21-1-21 +28 

the  sum  of  the  indices  6  +  6+6+7=25;  and  every  number  be- 
tween 91  and  105  may  be  composed  of  4  triangular  numbers,  whose 
indices  added  together  will  equal  25 ;  but  the  nature  of  this  inves- 
tigation cannot  be  made  intelligible  without  reference  to  the  table 
itself,  which  the  paper  contains. 

If  this  attempt  is  successful,  the  whole  of  Fermat's  theorem  of  the 
polygonal  numbers  may  be  proved  without  reference  to  Lagrange'ii 
proof  of  the  case  of  the  squares  (the  second  case)  derived  from  the 
properties  of  the  prime  numbers.  The  writer  intimates  an  intention 
of  making  further  communications  on  the  same  subject. 

13.  "On  the  Analysis  of  Numerical  Equations.'*  By  J.  R.  Young, 
Esq.,  Professor  of  Mathematics  in  Belfast  College.  Communicated 
by  Sir  John  W.  Lubbock,  Bart.,  F.K.S.  &c. 

The  object  of  this  communication  is  to  diminish  the  labour  at- 
tendant upon  existing  methods  for  the  analysis  of  numerical  equa- 
tions. As  Budan  pointed  out  intervals,  within  the  bounds  of  the 
extreme  limits  of  the  roots  of  an  equation,  in  which  all  search  for 
roots  would  be  fruitless,  so  here  the  author  seeks  for  what  he  terms 
*'^rejtctive  intervals**  among  those  which  Budan  had  retained.  This 
he  proposes  effecting  by  transforming  the  first  member  of  every 
equation  X=0  into 

X={F+\/F-X}x{F--/P-X} (1.) 

which  the  author  calls  decomposing  it  into  vovjugatt  factort\  in 
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whkk  fiustora»  F  b  eDtirely  arbitrary.  Ou  aceoant  of  thit  unre- 
•kricled  duuraeter  of  F»  Inimiiierable  changes  may  be  effected  oo  a 
pair  of  coDJooate  factors  without  disturbing  their  product:  but  it 
is  from  the  following  expression  of  these  factors  that  the  general 
results  in  this  paper  are  chiefly  deduced :  namely, 

X  {F+/- i^P+2F/-h/«-X}  J 

from  which  it  follows  that,  having  decomposed  any  function  X  into 
a  pair  of  conjugate  factors  (l.)«  we  may  always  afterwards  add  any 
quantity,^  to  &e  rational  part  of  each  factor ;  provided  we>  at  the 
same  time,  introduce  the  expression  ^F/*+/*  under  the  radical :  and 
it  is  upon  this  general  truth  that  the  results  in  the  paper  entirely 
depend,  and  from  which  the  refecHve  nUervali  are  discovered. 

The  value  of  the  principle  is  illustrated  by  examples  taken  from 
Stuem,  Fourikr,  and  others ;  and  some  general  theorems  are  de- 
duced — applicable  to  all  equations — in  reference  to  the  existence 
of  imaginary  roots,  which  furnish  some  remarkably  simple  criteria. 
For  instance:  it  is  shown  that  if,  in  the  general  equation  of  the 
fourth  degree, 

in  which  d  is  positive,  the  condition 

4(6— ia«)rfi>€!« 

exists,  all  the  roots  are  necessarily  imaginary.  And  that  if,  in  the 
general  equation  of  the  sixth  degree, 

in  which/ is  positive,  the  condition 

exists,  each  member  being  positive,  all  the  roots  are  necessarily 
inuigiuary. 

The  paper  concludes  with  some  general  propositions,  derivable 
from  the  principles  established  in  the  preceding  investigations, 
and  which  the  author  conceives  to  be  of  value  in  the  analysis  of 
equations. 

14.  *'  On  some  Phenomena  and  Motions  of  Metab  under  the  in- 
fluence of  Magnetic  Force.'*  By  William  Sykes  Ward,  Esq.  Com- 
municated by  William  West,  Esq.,  F.R.S. 

In  the  course  of  some  experiments  relative  to  the  principal  phe- 
nomena of  dia- magnetism,  the  author  observed  that  the  nature  or 
direction  of  the  action  upon  many  metals  varied  with  the  intensity 
of  the  magnetic  force,  the  effects  being  in  accordance  with  the  ob- 
servations of  Professor  Plucker ;  and  in  pursuing  his  researches  with 
the  view  to  ascertain  how  far  the  magnetic  and  dia-magnetic  forces 
might  be  coexistent  in  the  same  metal,  other  phenomena  dependent 
on  the  power  of  the  magnet  presented  themselves. 

On  submitting  gold,  silver,  lead,  tin,  zinc  and  cadmium  to  the 
action  of  the  electro-magnet  when  excited  by  an  electric  current  of 
moderate  strength,  or  when  the  polar  terminations  of  the  magnet 
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were  at  a  distance  not  \en  than  an  inch,  these  metals  pointed  azially. 
When  the  battery  power  was  somewhat  increased  and  the  poles 
brought  nearer  to  each  other,  instead  of  the  metal  being  more  strongly 
attracted,  it  became  less  sensible  to  either  attraction  or  repulsion, 
becoming  very  sluggish  in  its  motions ;  but  when  the  magnet  was 
well-excited  and  the  polar  terminations  brought  within  a  quarter  of 
an  inch  of  each  other,  most  of  those  metals  pointed  decidedly  equa- 
torially,  and  were  repelled  as  dia-raagnetics. 

The  author  found  that  the  phenomenon  of  revulsion,  described  by 
Faraday  and  more  particularly  noticed  by  him  in  copper,  was  exhi- 
bited in  nearly  all  metals  which  are  less  magnetic  than  platinum,  or 
less  dia*magnetic  than  antimony,  and  noticed  that  the  direction  of 
the  revulsive  motion  is  different  in  magnetic  and  in  dia-magnetic 
metals.  He  also  noticed  that  in  metals,  whether  pure  or  compound, 
which  changed  from  the  magnetic  to  the  dia-magnetic  state,  the  di- 
rection of  the  revulsion  changed. 

Experiments  are  next  described  which  were  instituted  for  the 
purpose  of  ascertaining  the  order  in  which  different  metab  are  af- 
fected magnetically  or  dia-magnetically. 

Phenomena  are  also  described  which  present  themselves  when 
the  polar  terminations  are  from  0*25  inch  to  0*1  inch  apart,  and 
a  disc  of  metal  is  so  suspended  that  one-half  of  it  is  between 
and  the  other  half  beyond  these  terminations.  If  the  metal  be 
amongst  those  classed  as  magnetic,  or  be  magnetically  affected  by 
the  power  employed,  it  is  attracted,  and  after  the  first  motion  has 
subsided,  clings  to  one  of  the  polar  pieces ;  if  the  metal  be  dia-mag- 
netic, it  is  repelled  and  in  many  instances  driven  entirely  out  from 
between  the  poles.  At  the  instant  of  the  completion  of  the  voltaic 
circuit,  the  disc  of  metal  moves  transversely,  with  a  tendency  to  pass 
outwards  from  between  the  poles;  and  on  breaking  the  circuit,  the 
disc  moves  transversely  in  the  contrary  direction.  The  directions  of 
these  transverse  motions  are  alike  in  all  metals  which  do  not  become 
so  strongly  attracted  by  the  magnetic  influence  as  to  cling  tirmly  to 
one  of  the  polar  terminations,  being  in  the  same  direction  with  pU- 
tinum  and  palladium  as  with  antimony  and  bismuth ;  but  they  are 
exhibited  with  greatest  force  by  those  metab  which  decidedly  show 
revulsion. 

The  author  makes  various  hypothetical  assumptions  in  order  to 
explain  the  phenomena  he  has  described ;  and,  in  conclusion,  states 
his  opinion,  "that  the  metals  which  have  been  observed  to  change 
from  the  magnetic  to  the  dia-magnetic  state  are  subject  to  three  dif- 
ferent conditions  of  molecular  arrangement :  the  first,  one  of  mag- 
netic polarity,  and  which  on  its  cessation  only  induces  a  feeble  elec- 
tric current ;  the  second,  the  intermediate  or  sluggish  state,  in  which 
the  metal  is  not  polarized  so  as  to  be  either  attracted  or  repelled  by 
the  magnet,  but  in  which  there  is  nevertheless  so  great  a  molecular 
disturbance  that  very  powerful  electric  currents  are  induced  on  its 
discontinuance  ;  and  the  third,  in  which  the  particles  are  so  polarized 
as  to  be  repelled  by  the  poled  of  the  magnet  which  has  induced  such 
condition,  but  which  last  condition  does  not,  on  its  discontinuance, 
induce  powerful  electric  currents.** 
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November  S(),  1849. 

Ai  the  Annivenary  Meeting^ 

The  EARL  OF  ROSSE,  President,  in  the  Chair. 

Dr.  Roget,  on  the  part  of  the  Auditors  of  the  Treasurer's  Accounts, 
reported,  that  the  total  receipts  during  the  past  year,  including  a  ba- 
lance of  £484  13«.  Id.,  amounted  to  £^290  4«.  Id. ;  and  that  the  total 
expenditure,  during  the  same  period,  amounted  to  £2736  19«.  10c/., 
leaving  a  balance  in  the  hands  of  the  Treasurer  of  £553  4«.  9d. 

The .  thanks  of  the  Society  were  given  to  the  Auditors  for  the 
trouble  they  have  taken  in  examining  the  Treasurers  Accounts. 

The  thanks  of  the  Society  were  given  to  the  Treasurer, 
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Withdrawn. 
Very  Rev.  John  Merewether. 

DefauUer, 
John  Green  Crosse,  M.D. 

List  of  Fellows  elected  into  the  Royal  Society  since  the  last  Anni* 
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The  President  then  addressed  the  Meeting  as  follows :  — 

Gentlemen, 

For  some  years  there  seemed  to  have  been  an  increasing  desire  that 
the  important  business  transacted  on  the  30th  of  November  should 
be  transferred  to  a  meeting  in  June. 

Strong  reasons  were  urged  in  favour  of  the  change.  It  was  said 
that  when  St.  Andrew's  day  was  selected,  the  London  season  com- 
menced much  earlier  than  it  now  does,  and  that  it  was  then  probably 
the  time  when  London  was  most  full,  and  when  there  was  reason  to 
expect  the  largest  attendance ;  that  now,  on  the  contrary,  the  Fel- 
lows who  reside  a  part  of  the  year  in  the  country,  are  almost  all  out 
of  town  in  November,  and  that  practically  therefore  the  burden  and 
responsibility  of  very  important  duties  is  thrown  upon  a  section  of 
the  Society,  that  portion  of  the  Fellows  who  permanently  reside  in 
London ;  that  in  awarding  the  Medals  in  November,  just  after  the 
vacation,  there  was  this  great  inconvenience,  that  very  nice  ques- 
tions often  arising  in  weighing  the  conflicting  claims  of  different  in- 
dividuals, the  Members  of  Council  were  under  the  disadvantage  of 
having  had  but  few  opportunities  of  mutually  conferring  on  the  sub- 
ject, while  they  were  without  that  assistance,  which,  if  the  Medals 
were  awarded  in  June,  they  might  derive  from  hearing  the  opinions 
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of  the  many  distinguished  men  of  science,  who,  coming  from  the 
universities,  or  their  varied  occupations  in  the  country,  are  usually 
to  be  found  in  the  metropolis  after  Easter.     Other  reasons  were 
assigned  more  or  less  cogent,  and  in  1845  it  was  announced  that 
the  Ck)uncil  had  concurred  in  the  expediency  of  changing  the  Anni- 
versary from  November  to  June.     In  1846  nothing  was  done;  but 
in  1847  it  was  settled  that  there  should  be  annually  a  General 
Meeting  in  June,  the  business  being  the  election  of  the  Fellows ; 
the  presentation  of  the  Medals ;  the  annual  Address  of  the  President, 
and  the  annual  Obituary.  Great  doubts  having  arisen  whether,  with- 
out a  new  Charter,  the  time  for  the  election  of  the  Council  and  Officers 
could  legally  be  altered,  in  that  respect  no  change  was  made.     The 
following  year  the  first  of  the  June  meetings  took  place ;  the  Fellows 
were  then  elected  under  the  new  regulations ;  and  had  my  distin- 
guished predecessor  continued  in  office,  with  his  long  experience 
and  thorough  knowledge  of  the  business  of  the  Society,  the  changes 
resolved  upon  would  probably  have  been  fully  carried  out  in  June 
1849.     However,  as  June  approached  there  were  evidently  difficul- 
ties ;  the  time  appeared  to  be  too  short  for  due  deliberation  in  the 
award  of  the  Medals,  and  even  for  procuring  the  necessary  informa- 
tion for  the  obituaries,  and  there  seemed  to  be  no  other  choice  but 
to  abandon  the  attempt  on  that  occasion  of  anticipating  in  June  the 
business  of  the  November  Meeting. 

That  the  wishes  of  the  Society  were  not  fully  carried  out  in  June 
1849,  was  probably  owing  to  my  inexperience :  it  certainly  was  not 
owing  to  any  want  of  zeal,  or  to  an  indistinct  perception  of  the  im- 
portance of  the  change  which  had  been  resolved  upon.  To  have  con- 
sidered any  change  resolved  upon  by  Council  unimportant,  would 
have  been  impossible ;  but  in  this  instance  the  reasons  which  had 
been  assigpaed  for  the  change  appeared  to  me  to  have  been  rather 
under  than  overstated.     Even  the  mere  question  of  convenience, 
constituted  as  society  is  in  this  country,  is  of  obvious  importance. 
How  many  young  men  of  great  ability,  and  perhaps  ample  fortune 
and  high  position,  destined,  as  we  might  have  flattered  ourselves,  to 
render  science  essential  service,  who  having:  obtained  the  honours 
which  our  universities  award  to  great  scientific  merit,  hare  forsaken 
science  at  once !     Had  they  sought  admission  here,  no  doubt  we 
should  have  gladly  welcomed  them  ;  and  once  fairly  enlisted  in  the 
cause  and  actively  employed,  there  is  something  so  inspiriting  in 
the  example  of  others,  something  in  the  power  of  association  so 
eminently  calculated  to  draw  forth  all  the  exertions  of  which  human 
nature  is  capable,  that  there  would  have  been  little  danger  of  their 
ever  afterwards  abandoning  scientific  pursuits. 

To  such  men,  with  their  country  pursuits,  a  November  Session  is 
inconvenient ;  quite  as  much  so  as  to  a  member  of  Parliament,  'i'o 
transact  the  most  important  business  of  the  year  in  November,  is 
almost  perhaps  to  repel  them  from  oup  ranks. 

The  presentation  of  the  Medals,  and  the  reading  of  the  Memoirs 
of  deceased  Fellows,  having  been  postponed  till  November,  the  Ad- 
dress was  postponed  also. 

1* 
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It  would  have  been  impoMible,  however*  to  have  suffered  the  fint 
op|X)rtuuity,  that  of  the  June  Meeting,  to  have  passed  by,  without 
expressing  to  the  Fellows  then  present  my  deep  sense  of  obligatioii 
for  the  honour  they  had  conferred  upon  me,  and  without  thanking 
the  Council  individually  and  collectively,  for  the  kind  manner  in 
which  they  had  been  always  most  ready  to  assist.  I  am  anxious  now 
in  a  more  formal  manner  to  return  my  thanks,  both  to  the  Society 
and  to  the  Council. 

It  was  not  without  considerable  doubt  and  apprehension  that  I 
ventured  to  undertake  the  duties  of  President :  the  doubts  did  not 
aiise  from  any  exaggerated  estimate  of  the  difficulty  of  the  duties  to 
be  performed,  from  any  mistaken  idea  that  acquirements  at  once  the 
most  varied  and  the  most  profound  were  necessary.    Had  I  thought 
so,  without  a  moment's  hesitation  I  should  have  declined  the  office, 
knowing  there  were  other  Fellows  whose  qualifications  would  have 
approached  more  nearly  the   required  standard;  but  I  did  appre- 
hend that  it  would  not  be  in  my  power,  or  indeed  in  the  power  of 
any  one  actively  engaged  in  the  pursuit  of  practical  astronomy,  to 
give  that  amount  of  ])er8onal  attendance  during  the  winter  months 
which  might  be  required,  not  perhaps  for  the  transaction  of  real 
business,  but  as  a  proper  mark  of  respect  from  the  President  to  the 
Society.     It  is  only  during  the  long  dark  nights,  when  there  is  a 
clear  sky  and  no  moon,  that  effective  search  can  be  made  in  the  re- 
mote regions  of  the  universe ;  and  as  favourable  opportunities  are 
rare,  and  once  lost  are  sometimes  lost  for  the  season,  frequent  abs- 
ence from  the  obser^'atory  during  the  winter  would  very  seriously 
interfere  with  the  progress  of  Nebular  Astronomy.  After  Easter  the 
nights  are  short ;    comparatively  little  can  be  done ;  the  work  is 
light,  and  may  safely  be  entrusted  to  the  care  of  an  able  assistant. 
When  therefore  it  was  intimated  to  me,  most  unexpectedly,  that  my 
name  had  been  mentioned  in  connection  with  the  vacancy  about  to 
be  created  by  the  retirement  of  Lord  Northampton,  I  at  once  apprised 
my  friends  who  were  on  the  spot  of  the  doubts  and  difficulties  I  felt, 
and  above  all,  that  nothing  would  be  to  me  a  source  of  more  pro- 
found regret,  than  if  elected,  to  find  myself  unable  fully  to  meet  the 
wishes  of  the  Society.     In  return,  having  received  the  strongest 
assurances,  that  under  all  the  circumstances  the  Society  would  make 
great  allowance,  and  that  constant  attendance  after  Easter,  and 
attendance  on  such  other  occasions  as  real  business  required  it, 
would  be  deemed  quite  sufficient,  my  doubts  were  removed,  and  I 
resolved,  if  elected,  at  least  to  do  my  utmost  to  meet  your  wishes. 
The  soirees  had  previou!«ly  been  held  before  Easter;  but  in  that 
there  was  no  difficulty,  as  all  seemed  to  concur  that  after  Easter 
would  be  quite  as  convenient.     To  the  soirSes  I  attach  much  im- 
portance :  I  think  it  very  important  that  scientific  men  should  have 
an  opportunity  of  meeting  each  other :  I  think  it  very  desirable  in 
this  country  that  classes  should  be  brought  together,  and  therefore 
I  am  convinced  that  my  predecessor  acted  wisely  in  extending  the 
invitations  to  his  soirees  beyond  the  precincts  of  the  Rojral  Society. 
I  further  think  that  the  soirees  should  be  on  such  a  scale,  and  so 
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conducted,  as  to  appear  to  foreignen  who  honour  them  with  their 
attendance,  in  every  respect  suitable  to  the  position  our  Society 
maintains  as  the  head  of  English  science. 

The  9oirie9  were  last  season  for  the  first  time  held  here.  In  the 
spring  of  1848,  during  the  Presidency  of  Lord  Northampton,  the  Uni- 
versity of  London  had  been  good  enough  to  offer  to  lend  three  rooms 
adjoining  our  meeting-room  for  the  President  to  hold  his  soiries.  I'he 
offer  was  gladly  accepted,  and  in  pursuance  of  that  arrangement  in 
the  spring  of  1849,  the  cards  were  issued  for  the  first  time  from 
Somerset  House.  Here  there  is  ample  space,  and  where  the  invita- 
tions are  so  numerous  there  is  a  possibility  of  a  larger  attendance  on 
some  one  night  than  any  ordinary  London  house  could  contain, 
without  the  greatest  inconvenience.  Whether  the  change  upon  the 
whole  was  pleasing  to  the  great  majority  of  the  Society  or  not,  I 
have  as  yet  been  unable  to  ascertain ;  hot  at  the  first  soirSe,  had 
there  been  any  trustworthy  indication  of  the  contrary,  the  three  re- 
maining soiries  should  have  been  held,  as  formerly,  at  the  house  of 
the  Prudent. 

I  have  great  pleasure  in  informing  you  that  I  have  received  a  com- 
munication from  the  First  Lord  of  the  Treasury  which  I  have  had 
the  honour  of  laying  before  the  Council.  Lord  John  Russell  pro- 
poses, that  at  the  close  of  the  year,  the  President  and  Council  should 
point  out  to  the  First  Lord  of  the  Treasury  a  limited  number  of  per- 
sons, to  whom  the  grant  of  a  reward,  or  of  a  sum  to  defray  the  cost 
of  experiments,  might  be  of  essential  service.  He  states,  that  the 
whole  sum  he  could  recommend  the  Crown  to  grunt  in  the  present 
year  is  one  thousand  pounds,  and  that  he  cannot  be  certain  that  his 
successor  would  follow  the  same  course. 

Your  Council  have  gladly  accepted  the  offer  made  to  them,  as  a 
means  of  promoting  the  advance  of  scientific  knowledge ;  and  they 
have  felt  particularly  gratified  by  it,  as  on  indication  of  the  confi- 
dence reposed  in  them  by  Her  Majesty's  Government. 

It  is  a  source  of  extreme  regret  to  me  that  I  am  unable  to  con- 
gratulate you  on  the  return  to  his  country  of  our  long  absent  Fellow 
Sir  John  Franklin,  who,  with  Captain  Crozier,  also  one  of  our  Fel- 
lows, and  his  other  gallant  companions,  are  now  s|)ending  their  fifth 
winter  in  the  Arctic  Regions.  You  will  remember  that  it  was  partly 
at  the  recommendation  of  the  Council  of  the  Royal  Society  that  the 
expedition  under  Sir  John  Franklin's  command  was  despatched  by 
the  Admiralty,  for  the  purpose  of  making  one  more  effort  to  solve 
the  problem  of  the  North-West  Passage,  which  has  engaged  the  at- 
tention of  England  for  three  centuries. 

We  are  therefore  deeply  interested  in  the  successful  issue  of  that 
enterprise.  The  researches  of  Sir  James  Ross  prove  beyond  all  rea- 
sonable doubt,  that  the  missing  expedition  must  have  succeeded  in 
attaining  the  western  or  south-western  side  of  Melville  Island ;  for  as 
Sir  James  Ross  selected  Port  Leopold  for  his  winter-quarters,  which 
is  at  the  junction  of  the  four  great  channels  of  Barrow  Strait,  Lan- 
caster Sound,  Prince  Regent  Inlet,  and  Wellington  Channel,  it  was 
scarcely  possible  for  any  parties  from  the  missing  expedition  to  have 
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travelled  eastward  from  Melville  Island  without  fidling  in  with  Sir 
James  Ross's  expedition.  If  however  Sir  John  Franklin  should  aban- 
don his  ships  and  take  an  easterly  course,  it  is  most  satis&ctory  to 
know  that  he  will  find  at  Port  Leopold  a  store  of  provisions  for  twelve 
months,  with  fuel  and  other  necessaries,  together  with  the  steam 
launch  of  the  Investigator,  which  has  been  lengthened  and  made 
available  for  the  transport  of  Sir  John  Franklin  and  his  party  to 
meet  the  whaling  ships  in  Lancaster  Sound. 

The  great  attention  which  the  important  subject  of  terrestrial  mag- 
netism has  received  from  your  Foreign  Secretary,  Colonel  Sabine, 
and  other  members  of  the  Society,  leads  me  to  mention  that  Lieu- 
tenant M'Clintoch,  under  the  instructions  of  Sir  James  Ross,  availed 
himself  of  his  proximity  to  the  magnetic  pole  to  make  several  mag- 
netical  observations  which  are  of  very  great  value. 

Sir  John  Richardson,  with  his  companion  Mr.  Rae,  examined  the 
coast-line  of  North  America,  between  the  Mackenzie  and  Copper- 
mine rivers,  without  finding  any  traces  of  the  missing  ships,  or  hear- 
ing any  tidings  of  them  from  the  numerous  bodies  of  Esquimaux 
witli  wliom  thev  had  interviews.  Mr.  Rae  was  instructed  to  resume 
the  search  in  the  summer  of  this  year,  and  to  direct  his  course  north- 
wards, between  Victoria  and  Wollaston  lands,  and  to  penetrate,  if 
possible,  to  the  northern  shores  of  Banks's  land.  The  results  of  this 
attempt  will  be  known  in  England  in  May  next. 

During  the  winter  of  1848-49,  Sir  John  Richardson  and  Mr.  Rae 
were  occupied  in  making  experiments  on  the  magnetic  force  and 
intensity  with  Lloyd's  declinometer,  and  they  kept  meteorological 
journals,  including  the  record  of  the  movements  of  a  Delcros  baro- 
meter, whicli  was  carried  without  injury  through  the  interior,  and 
brought  back  in  safety  to  England. 

It  is  scarcely  necessary  to  assure  you  that  your  Council  have 
watched  with  very  great  solicitude,  the  efforts  made  by  these  emi- 
nent and  able  officers  to  relieve  Sir  John  Franklin  and  his  party ;  and 
although  those  endeavours  have  not  produced  the  desired  results, 
yet  your  (Council  is  most  unwilling  to  abandon  hope,  and  they  have 
felt  it  their  duty  to  request  the  Lords  Commissioners  of  the  Admiralty 
to  call  a  meeting  of  those  naval  officers  who  have  served  in  the  Arctic 
expeditions,  in  order  that  they  may  deliberate  and  report  to  their 
Lordships  respecting  the  best  measures  to  be  taken  under  existing 
circumstances,  to  continue  and  bring  to  a  successful  issue  the  Kearch 
for  the  missing  expedition ;  and  feeling  confident  that  every  means 
will  be  tried  which  the  vast  resources  and  energies  of  this  great  na- 
tion command,  I  do  sincerely  trust  that  it  will  be  my  pleasing  task, 
when  addressing  you  again  from  this  chair  at  our  next  Anniversary, 
to  report,  that  under  the  blessing  of  Almighty  Providence,  the  en- 
durance and  skill  uf  British  seamen  have  triumphed  over  all  those 
formidable  difficulties  which  make  the  Arctic  Regions  a  scene  of  trial 
and  danger. 

During  the  past  year,  or  even  for  a  longer  period,  the  progress  of 
scientific  discovery  abroad  appears  to  have  been  less  striking  than 
usual.     The  gentle  excitement  of  science  is  too  feeble  to  hold  pos- 
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aenion  of  the  mind  amidst  great  political  changes,  and  politics  no 
sooner  intrude  than  science  is  forced  to  retire.  Still,  under  very  un- 
fiivourable  circumstances^  our  neighbours,  I  think,  have  displayed  a 
greater  amount  of  scientific  energy  than  perhaps  the  most  sanguine 
could  have  ventured  to  anticipate. 

Without  attempting  to  g^ve  an  outline  of  the  prog^ss  of  foreign 
science,  which  would  occupy  too  much  time,  or  pretending  to  assign 
the  order  of  merit  to  the  achievements  of  the  distinguished  men  to 
whom  that  progress  is  due,  it  is  impossible  not  to  direct  especial 
attention  to  the  remarkable  researches  of  Weber  on  Electrodyna- 
mical  Measures;  a  work  where  we  have  a  happy  combination  of 
applied  mathematics,  ingenious  device,  and  judicious  experiment, 
resulting  in  important  discoveries.  His  work  commences  with  a  de- 
scription of  a  new  and  very  ingenious  instrument,  which  he  calls  an 
Electrodjrnamometer.  It  consists  of  two  coils  of  fine  wire,  the  smaller 
of  which  is  suspended  within  the  other  by  a  bifilar  suspension,  so 
that  their  centres  coincide,  and  their  axes  are  at  right  angles.  He 
calls  the  latter  "  the  multiplier,"  the  other  "  the  bifilar  (or  rather  sus- 
pended) coU/'  They  are  so  connected,  that  the  current  to  be  exa- 
mined traversing  the  multiplier,  passes  by  the  suspending  wires 
through  the  suspended  coil,  wiiich  turns  by  their  mutual  action 
through  an  angle  whose  tangent  measures  the  intensity  of  their  ac- 
tion. The  angle  is  measured  as  in  the  German  magnetometers,  by 
observing  with  a  telescope  the  reflexion  of  a  scale  placed  at  a  con- 
siderable distance  in  the  mirror,  earned  by  the  bifilar  coil.  The 
action  between  the  coils  is  as  the  square  of  the  intensity  of  the  cur- 
rent, while  that  exerted  on  the  needle  of  a  rheometer  is  simply  as 
the  intensity. 

1st.  He  obtains  absolute  measures  of  the  intensity  by  the  use  of  a 
small  magnetometer,  whose  magnet  is  a  steel  mirror,  which  is  placed 
at  a  proper  distance,  and  deflected  by  the  action  of  the  fixed  coil, 
"  or  multiplier,"  according  to  the  principles  laid  down  by  Gauss,  and 
thus  refers  them  to  the  earth's  magnetism  as  a  standard. 

2nd.  He  applies  this  instrument  to  verify  Ampere's  fundamental 
law  of  electrodynamics,  and  from  it  he  computes  the  action  of  a  single 
ring  on  another,  in  three  different  relative  positions  of  their  centres, 
the  last  being  where  they  coincide,  as  in  this  instrument ;  and  finally, 
he  computes  the  mutual  action  of  combinations  of  such  rings.  In 
each  the  action  is  as  the  square  of  the  intensity  multiplied  by  a  con- 
stant, which  is  a  function  of  the  dimensions  of  the  coils,  and  the 
distance  of  their  centres ;  and  he  finds  that  the  computed  deviations 
agree  with  the  observed  with  an  error  never  exceeding  four  seconds 
of  space. 

3rd.  He  applies  the  instrument  to  measure  the  intensity  of  an  in- 
duced current,  thus : — Let  the  suspended  coil  be  made  to  oscillate 
round  its  vertical  axis,  while  a  constant  current  is  passed  through 
the  fixed  coil ;  if  the  extremities  of  the  former  be  connected,  a  cur- 
rent is  induced  in  it,  which  changes  its  direction  twice  in  each  os- 
cillation, and  which  therefore  shortens  the  arc  of  oscillation.  Ob- 
serve the  decrements  of  this  arc  under  the  influence  of  the  current. 
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and  of  a  pair  of  magneto  placed  symmetrically,  and  pandlel  to  the 
axis  of  the  suspended  coil ;  tlius  we  have  the  relative  intensities  of 
the  induced  currents,  and  the  intensities  of  the  inducing  forces  are 
ohtained  by  observing  the  deflections  which  they  produce  on  that 
coil,  excited  by  passing  a  feeble  current  through  it. 

4th.  The  instrument  may  be  applied  ta  conftmctum  with  the  rkeo- 
meter,  to  determine  the  intensity  and  duration  of  instantaneoua  cur- 
rents. In  the  latter  instrument  the  moment  of  rotation  in  as  the 
intensity ;  in  the  former  as  its  square.  I'he  angular  velocities  gene- 
rated in  them  are  as  these  moments  and  the  time ;  but  also  as  the 
times  of  oscillation  inversely,  and  the  extreme  swings  of  each  di- 
rectly. It  follows  therefore  that  we  have  two  equations  from  which 
the  intensity  and  the  time  can  be  determined.  He  illustrates 
this  by  measuring  the  time  of  the  discharge  of  a  Leyden  battery 
through  a  moistened  cord,  and  points  out  other  applications  of  im- 
portance. 

5th.  llie  instrument  differs  from  the  rheometer  in  not  being 
affected  by  the  direction  of  the  current ;  it  therefore  will  measure 
currents  whose  direction  changes  rapidly,  and  which  therefore  would 
produce  no  visible  effect  in  the  rheometer,  as  they  neutralize  each 
other's  action  in  it.  Such  altemation  currents  may  exist ;  they  would 
be  a  vibration  of  the  electricity,  not  a  progress  of  it.  He  suggests 
that  the  undulations  of  light  might  produce  effects  of  this  kind,  and 
gives  as  an  example  the  action  of  the  sound  waves :  a  bar  of  steel 
properly  arranged  being  made  to  sound,  deflections  of  twenty  or 
tliirty  divisions  of  the  scale  are  produced.  To  go  into  the  develop* 
ment  of  the  theory  by  which  he  deduces,  from  axioms  given  by  ob- 
servation, the  laws  of  electrodynamic  action,  would  occupy  too  much 
time*;  and  I  will  only  add,  that  he  generalizes  Amp^'s  law,  and 
transforms  it  into  one  depending  on  electric  mass,  velocity  and  di- 
stance. From  this  he  deduces  the  theory  of  constant  currents  and 
that  of  Volta- induction  in  all  its  cases.  The  slight  account  I  have 
given  of  Weber's  researches,  conveys  but  a  very  inadequate  idea  of 
their  importance ;  a  more  detailed  notice  would  have  been  unsuitable 
to  the  present  occasion. 

A  most  im}>ortant  contribution  has  recently  been  given  by  Pro- 
fessor Dove  to  the  science  of  Meteorology — his  maps  of  the  monthly 
isothermal  lines  of  tiie  globe.  In  1847  he  communicated  to  the 
British  Association  a  table  of  the  mean  temperature  of  800  stations, 
for  every  month  of  the  year,  and  to  it  he  has  since  added  84  stations. 
From  this  table  he  has  constructed  his  maps.  In  the  memoir  which 
accompanies  the  maps,  he  explains  shortly,  but  clearly,  his  methods 
of  proceeding ;  he  had  previously  communicated  them  at  length  to 
the  Berlin  Academy.  He  also  deduces  from  the  facts  brought  to  light 
by  his  extensive  generalizations,  new  views  of  peculiar  interest  in 
their  bearing  on  the  science  of  Climatology.  To  have  separated  the 
annual  mean  heat  received  from  the  sun  into  its  invariable  monthly 
proportions,  or  those  of  season,  was,  as  it  appears  to  me,  a  great  step, 
the  greatest  probably  that  has  hitherto  been  made  in  the  science  of 
Climatology.     It  affords  the  key  to  the  scientific  understanding  of 
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the  conditions  of  climate,  which  are  found  to  vary  so  greatly  even 
in  the  same  latitude  and  at  the  same  elevations,  and  adOFect  so  im- 
portantly all  organic  creation.  The  generalization  of  a  vast  mass 
of  material  has  been  ably  carried  out,  and  in  the  true  spirit  of  Induc- 
tive philosc^hy. 

The  first  volume  of  a  great  work  by  the  distinguished  philosopher 
Dr.  G.  S.  Ohm  has  just  reached  us :  he  calls  it  his  Molecular  Physics, 
and  dedicates  it  to  the  Royal  Society  as  an  acknowledgement  of  his 
obligations  to  us»  for  that  praise  and  encouragement  which  sustained 
him  in  his  arduous  labours.     He  received  the  Copley  Medal  in  1841. 

While  science  has  progressed  abroad,  at  home  it  has  not  remained 
stationary.  Sir  William  Hamilton's  daring  conception  of  a  new 
system  of  imaginaiies,  and  the  successful  application  which  he  has 
made  of  it  to  the  Oeometry  of  three  dimensions,  have,  as  might  have 
been  expected,  g^ven  rise  to  other  speculations  of  the  same  nature. 
The  first  of  these  fruits  of  the  theory  of  Quaternions  was  the  triple 
algebra  of  Professor  De  Morgan  (Cambridge  Philosophical  Transac- 
tions, 1847).  The  aim  which  the  author  proposed  to  himself  was  to 
frame  systems  of  imaginary  trinomials,  in  which  the  rules  of  operation 
should  be  the  same  as  in  ordinary  algebra ;  and  accordingly  he  makes 
it  an  essential  condition  that  the  commutation  property  of  multipliers 
(abandoned  in  the  theory  of  Quaternions)  should  be  maintained. 
The  memoir  is  highly  suggestive.  The  general  and  analytical  cha- 
racter of  the  author's  treatment  of  the  subject  adds  much  to  its  in- 
trinsic interest.  The  subject  is  however  regarded  on  the  algebraic  side ; 
and  the  question  of  geometric  interpretation  is  hardly  considered. 

Professor  Gh'aves,  on  the  other  hand,  has  taken  up  the  problem  of 
the  imaginary  trinomials  in  its  geometrical  aspect  (Proceedings  of  the 
Royal  Irish  Academy  1845) ;  his  object  being  *'  to  frame  for  the  Geome- 
try of  three  dimensions  a  theory  strictly  analogous  to  that  by  which 
Mr.  Warren  has  succeeded  in  representing  the  combined  lengths  and 
directions  of  right  lines  in  a  plane."  The  new  distribution  symbols 
of  operation  employed  by  Mr.  Graves  are  imaginary  cube  roots  of 
positive  unity.  His  system  is  closely  allied  to  one  of  those  proposed 
by  Professor  De  Morgan,  but  appears  to  lend  itself  more  readily  to 
geometric  interpretations. 

This  part  of  the  subject  comes  under  the  head  of  "  Symbolical 
Geometry." — a  science,  the  first  step  of  which  was  made  by  M.  Ar- 
gand,  in  the  geometrical  interpretations  of  the  sign  -H .  and  wiiich 
Sir  William  Hamilton  has  done  so  much  to  mature  and  ]>erfect,  in 
connection  with  his  theory  of  Quaternions. 

A  symbolical  method  differing  in  many  of  its  details  has  been  re- 
cently proposed  by  Professor  O'Brien  (Cambridge  Philosopiiical 
Transactions,  1847),  and  exemplified  in  its  application  to  the  tiicory 
of  the  vibratory  motions  of  an  elastic  medium. 

The  department  of  applied  mathematics,  which  appears  to  have 
made  the  most  important  advances  within  the  Inst  few  years,  is  the 
theory  of  the  motions  of  fluids  and  elastic  solids.  Tlie  theory  of 
fluid  motions  had  until  recently  been  restricted  by  the  hypothesis, 
that  the  action  of  two  adjacent  elements  was  normal  to  the  separating 
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8urfiu;e.  It  therefore  failed  to  embrace  the  laws  of  those  motioiis 
which  depend  upon  the  tangential  forces  called  into  play  by  sliding, 
and  was  accordingly  inapplicable  to  many  important  cases  of  fluid  mo- 
tions ;  such  for  example  as  the  motions  of  water  in  pipes  and  canals. 
M.  Navier  was  the  first  to  free  the  theory  of  hydrodynamics  from 
this  embarrassing  restriction,  and  to  give  the  corrected  equations  of 
fluid  motion,  friction  being  taken  into  account.  In  this  he  was 
followed  by  M.  Poisson,  in  a  memoir  published  in  the  'Journal  de 
TEcole  Polytechnique ; '  and  the  subject  has  recently  been  ably 
handled  by  Mr.  Stokes,  in  a  paper  published  in  the  Cambridge 
Philosophical  Transactions,  1847.  In  Uie  same  paper,  the  author  has 
treated  also  of  the  theory  of  motions  of  elastic  solids,  and  has  cor- 
rected some  of  the  s|}eculations  of  Poisson  upon  the  subject. 

The  theory  of  the  motion  of  elastic  solids  is  connect^  with,  and 
taken  in  its  most  general  form,  embraces,  that  of  the  luminiferous 
ether ;  and  accordingly  we  must  date  from  the  period  of  Navier's 
investigations,  the  large  and  rapid  generalizations  which  the  wave 
theory  of  light  has  received  from  the  hands  of  Cauchy,  Green,  and 
M'Cullagh ;  and  the  same  theory  (motions  of  elastic  media)  in  the 
hands  of  Mr.  Haughton  (Transactions  of  the  Royal  Irish  Academy, 
1849),  based  upon  the  comprehensive  method  of  Lagrange,  andl  freed 
from  all  that  is  arbitrary  and  hypothetical,  has  enabled  its  author  to 
compare  together  from  a  higher  point  of  view  the  theories  of  light 
just  referred  to,  to  explain  the  grounds  of  their  resemblance,  and  to 
point  out  their  essential  distinctions. 

The  connection  which  has  just  been  referred  to,  between  the  theory 
of  the  motion  of  elastic  solids,  and  that  of  the  luminiferous  ether, 
was  long  ago  dimly  perceived,  and  has  ever  been  regarded  as  a  dif- 
ficulty in  the  hypothesis  of  undulations.  Upon  this  curious  subject 
we  may  refer  to  some  interesting  remarks  by  Mr.  Stokes  (Cambridge 
Philosophical  Transactions,  1847)  in  a  memoir  already  referred  to, 
which  go  far  to  remove  the  difficulty.  It  is  probable,  as  he  remarks, 
that  the  tangential  force  c(illed  into  action  by  a  relative  displacement 
of  the  molecules,  exists  in  all  bodies ;  and  there  are  good  grounds 
for  believing  that  these  displacements,  in  the  case  of  the  luminiferous 
ether,  are  much  within  the  limit  at  which  the  molecules  would  as- 
sume a  new  permanent  arrangement,  and  thus  exhibit  the  property 
of  fluidity. 

Before  leaving  this  subject,  we  must  not  omit  to  notice  the  new 
treatment  of  the  wave  theory  of  light  in  the  hands  of  Prof.  Challis 
(Cambridge  Philosophical  Transactions,  1847).  In  this  theory  the 
author  regards  the  ether  as  a  continuous  fluid  substance,  and  applies 
to  it  the  usual  equations  of  hydrodynamics.  It  is  assumed  to  be  of 
the  same  uniform  density  and  elasticity,  within  and  without  the 
medium  ;  and  the  diminished  velocity  of  propagation  is  supposed  to 
be  due  to  the  obstacles  which  the  atoms  of  the  medium  oppose  to 
the  free  motion  of  the  etherial  particles.  A  polarized  ray  in  this 
theory  is  that  in  which  the  condensation  of  the  ether  is  unsymmetri- 
cal  relatively  to  the  axis  of  the  ray. 

Instruments  are  essential  in  the  purely  experimental  sciences ;  and 
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even  in  the  physical  sciences  most  dependent  on  applied  mathema- 
tics, sooner  or  later  a  stage  is  arrived  at  when  for  further  progress 
instruments  are  of  vital  importance. 

Without  instruments  even  the  theory  of  gravitation  would  have 
been  little  more  than  a  sublime  speculation ;  and  the  tlieory  of  light 
at  the  present  moment  is  perhaps  in  that  condition  when  that  ma- 
thematician would  effect  the  most  who  best  prepared  the  way  for 
judicious  and  refined  experiments.  Such  being  the  importance  of 
instruments,  this  Society  I  am  sure  cannot  have  failed  to  take  a  lively 
interest  in  the  improvements  In  progress  at  Greenwich.  In  1*843, 
the  Astronomer  Royal  proposed  that  an  altitude  and  azimuth  instru- 
ment should  be  constructed  with  a  peculiar  adaptation  of  materials, 
80  as  to  secure  as  far  as  possible  exemption  from  change,  and  so  make 
it  practicable  to  observe  with  great  accuracy  at  a  distance  from  the 
meridian.  The  object  was  a  very  important  one ;  to  procure  a  more 
extensive,  and  a  more  complete  series  of  lunar  observations ;  and 
when  we  recollect  that  Greenwich  has  had  the  honour  of  supplying 
the  world  with  the  best  series  of  lunar  observations  extant,  that  upon 
that  series  the  lunar  theory  and  the  lunar  tables  rest,  surely  it  was 
an  object,  if  not  of  national  pride,  at  least  of  great  scientific  interest, 
that  in  that  department  of  astronomy  at  least  nothing  should  be 
wanting  which  could  add  to  the  ediciency  of  the  National  Observa- 
tory. The  instrument  was  soon  alter  commenced,  designed  by  the 
Astronomer  Royal ;  it  has  now  been  for  some  time  in  use,  and  I 
believe  fully  answers  the  purpose. 

It  had  been  found  that  the  meridian  instruments  were  of  insufficient 
optical  power  for  observing  the  minute  ])lanets,  and  the  faint  stars 
used  as  stars  of  comparison.  In  consequence,  the  Astronomer  Royal 
designed  a  transit  circle  to  carry  an  objcct-glaes  of  eight  inches 
aperture,  and  twelve- and-a-half  feet  focus ;  to  be  made  of  cast  iron, 
with  the  same  precautions  against  change  which  had  been  found  so 
etfectual  in  the  altitude  and  azimuth  instrument.  Cast  iron,  being 
stiffer  than  brass  and  expanding  less  with  heat,  possesses  great  ad- 
vantages ;  and  unless  it  shall  be  found  to  be  more  liable  to  permanent 
change  of  figure  under  moderate  scrain,  it  will  probably  hereai'ter 
enter  very  largely  into  the  construction  of  astronomical  instruments. 
The  great  transit  circle  is  in  progress,  and  when  completed  no  doubt 
it  wUl  be  worthy  of  the  place  it  is  destined  to  hold  among  the 
Greenwich  instruments. 

Important  however  as  these  new  instruments  will  be  as  a  means 
of  making  better  and  more  numerous  observations  at  Greenwich,  I 
think  they  are  still  more  important  to  science,  as  unquestionable  in- 
dications of  progress  in  the  construction  of  astronomical  instruments 
in  this  country.  Traditional  routine  seems  here  for  many  years  to 
have  kept  us  behind  our  continental  rivals  iu  this  noblest  department 
of  mechanical  art.  Astronomers  above  all  other  persons  are  apt  to 
cling  with  pertinacity  to  the  imagined  perfection  of  their  instruments 
and  methods;  and  the<artists  who  construct  the  instruments,  con- 
scious of  their  own  practical  skill,  and  not  unfrequently  deficient  in 
the  high  theoretical  knowledge  required  to  guide  it,  are  still  more 
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likely  to  believe  thenMelves  infidlible.  Thos  the  mnnd  quadrant 
kept  its  ground,  long  after  its  liability  to  excentricity  and  change  of 
figure  had  been  recognized.  The  zenith  sector  is  only  now  losing 
its  authority ;  and  it  was  the  invariable  practice  of  this  oountry,  at 
least  up  to  the  last  twenty  years,  to  rely  without  examination  on  the 
accuracy  of  divisions,  llie  splendid  talents  and  high  authority  of 
Troughton  contributed  mainly  to  this  state  of  things,  and  accordingly 
as  long  as  it  lasted  we  remained  passive ;  while  in  other  countries, 
esi)ecially  Germany,  they  were  developing  new  principles  of  con- 
struction, and  new  modes  of  observation. 

Among  these  may  be  named, — Ist,  the  system  of  emgime  dwisum, 
which  possesses  the  advantage  of  being  capable  of  progressive  im- 
provement, each  circle  when  examined  giving  the  means  of  impart- 
ing greater  accuracy  to  that  which  shall  follow  it ;  while  original 
division  must  be  liable  to  an  amount  of  error  which  will  never  fall 
below  an  assignable  amount,  depending  on  causes  that  cannot  always 
be  estimated.  2nd.  The  principle  of  casting  circles  in  one  piece,  and 
as  far  as  possible  avoiding  that  complication  of  pieces  and  screw 
work  so  fatal  to  permanence  of  condition,  which  has  been  the  cha- 
racteristic of  English  instruments.  3rd.  The  recurrence  to  extra- 
meridional  observations,  and  the  use  of  the  collimator  in  all  its  forms. 

Notwithstanding  the  brilliant  success  with  which  these  changes 
have  rewarded  the  labours  of  Bessel  and  Struve,  we  have  been  slow 
to  recognize  their  value.  I  have  therefore  had  the  greatest  pleasure 
in  directing  your  attention  to  the  important  improvements  which 
the  Astronomer  Royal  is  effecting  in  the  instrumental  apparatus  of 
Greenwich :  there  the  instrument- maker  and  the  eng^ineer  are,  as  they 
should  be,  working  under  the  guide  of  high  science ;  and  even  were 
these  instruments,  all  or  any,  to  be  found  on  longer  trial  Co  fall  short  of 
their  first  promise,  I  should  still  regard  them  as  important  facts.  An 
experiment,  when  wrought  out  under  the  guidance  of  high  intellect 
and  extensive  knowledge,  is  scarcely  less  precious  to  science  in  its 
failure  than  in  its  success :  it  precludes  further  trials  in  an  erring 
direction ;  it  opens  out  new  paths,  and  clears  away  impediments,  so 
that  the  next  step  will  far  more  probably  be  sure. 

The  progress  of  Physiology  and  Anatomy  during  the  past  year  has 
not  been  marked  by  any  striking  discovery,  like  that  of  the  circula- 
tion, or  of  the  functions  of  the  different  roots  of  the  nerves,  or  of  the 
vibratile  cilia  of  certain  mucous  membranes,  or  of  the  organization 
and  development  of  the  teeth  and  other  supposed  extra-vascular 
bodies.  It  has  been  characterized  rather  by  tiie  comprehensive  and 
philosophic  spirit  in  which  the  very  numerous,  and  hitherto  perhaps 
too  much  insulated  series  of  facts  have  been  studied  and  expanded, 
through  the  attention  of  the  able  cultivators  of  those  sciences  being 
evidently  attracted  more  to  the  points  of  resemblance  and  analogy 
than  to  those  of  individual  and  minute  differences ;  and  by  the  ra- 
pidly advancing  proof  of  the  essential  unity  of  the  animal  and  vege- 
table divisions  of  organic  nature  and  of  the  importance  of  the  ele- 
mentary cell,  or  vesicular  form  of  living  matter  in  the  development  of 
the  various  tissues  in  animals  as  well  as  plants. 
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The  rdations  of  the  hepatic  ceUs  to  the  biliary  secretion  are  dis- 
cussed and  illustrated  by  microscopical  examinations,  in  a  paper  by 
Mr.  Wharton  Jones,  printed  in  the  second  Part  of  the  Philosophical 
Transactions  for  1848;  in  which  Professor  Henle's  suggestion,  that 
the  hepatic  cells  correspond  to  endogenous  cells,  is  argued  to  be 
correct. 

Dr.  Robert  Lee  has  communicated  the  results  of  his  laborious  dis* 
sections  of  the  nenres  of  the  heart,  illustrated  by  drawings,  the  ela- 
borate beauty  of  which  is  exemplified  by  the  engravings  (rom  them, 
published  in  the  first  Part  of  the  Transactions  for  the  present  year. 

A  most  valuable  paper  on  the  structure  and  development  of  the 
liver,  based  upon  a  wide  extent  of  research  into  its  comparative  ana- 
tomy, has  been  contributed  by  Dr.  Handfield  Jones  to  the  same  part 
of  the  Transactions. 

The  anatomical  structure  and  physiology  of  the  papillae  of  the 
tongue,  in  which  resides  the  sense  of  taste,  have  received  extensive 
illustrations  by  the  persevering  and  ingenious  application  of  the  mi- 
croscope to  those  organs  in  the  living  frog  by  Dr.  Waller;  the 
peculiar  structure  of  the  tongue  of  this  animal  adapting  it  for  a 
scrutiny  which  in  most  instances  can  only  be  made  upon  the  dead 
tissues  of  animals. 

The  concluding  paper  in  the  first  Part  of  the  current  volume  of  the 
Transactions,  by  Professor  Owen,  gives  the  results  of  the  application 
of  his  principles  for  determining  the  homologies  of  the  vertebrate 
skeleton  to  the  complex  structures  forming  the  carapace  and  plastron 
of  the  Chelonian  Reptiles ;  and  may  be  considered  as  one  of  the  most 
interesting  and  important  links  in  the  chain  of  illustrations  of  that 
great  principle  which  is  so  identified  with  his  labours.  In  this  ela- 
borate communication  each  element  is  clearly  defined  and  distinctly 
named, — the  precise  amount  of  correspondence  with  the  ordinary 
vertebrate  skeleton  is  definitely  determined  to  the  extent  of  their 
modifications, — and  the  nature  of  the  superadded  parts  is  illustrated 
by  tracing  the  growth  of  the  whole  from  the  embryo  state. 

In  anatomy  the  parts  must  first  be  accurately  observed  and  de- 
scribed, but  it  is  essential  to  its  progress  as  a  true  science,  contra- 
distinguished from  mere  accumulation  of  recorded  facts,  that  the  re- 
lations of  the  parts  be  determined,  not  only  as  they  are  connected 
with  one  another  in  the  same  body,  but  as  they  are  modified  and  re- 
peated in  different  animals. 

When  the  same  part  is  thus  recognized  under  all  its  adaptive  mo- 
difications, a  definite  name  may  be  applied  to  it,  or  it  may  be  signified 
by  a  symbol.  The  anatomist  thereby  acquires  the  power  of  ex- 
pressing propositions  of  the  highest  generality  in  his  science  in  the 
briefest  and  clearest  terms.  I'hc  possibility  of  such  an  approxima- 
tion of  anatomy  to  the  nature  of  the  exact  sciences  can  only  be 
doubted  or  rejected  by  those  who  have  failed  to  discern,  or  who  deny, 
that  a  common  type  or  pattern  has  governed  the  construction  of 
animal  bodies. 

The  evidence  of  this  fundamental  fact  has  been  progressively  accu- 
mulating since  the  first  stimulus  to  the  inquiry  was  given  by  the 
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early  anatomical  essays  of  the  poet  Goethe  ;  and  it  may  confidently 
be  stated  that  the  most  characteristic  feature  in  the  recent  progress 
of  anatomical  science,  has  been  the  establishment  of  the  principle,  as 
applicable  to  the  vertebrated  classes,  in  the  works,  "  On  the  Arche- 
tjrpe  of  the  Vertebrate  Skeleton,"  and  •*  On  the  Nature  of  Limbs,"  by 
the  distinguished  author  of  the  memoir  already  alluded  to»  On  the 
Homologies  of  the  Skeleton  of  the  Chelonian  Reptiles. 

Several  points  of  interest  occur  in  the  progress  of  Physiological 
Botany  during  the  past  year. 

Professor  Schleiden,  in  the  new  edition  of  the  first  volume  of  his 
"  Orundziige  der  Botanik,"  modifies  the  opinions  he  formerly  held  on 
the  subject  of  cell-formation.  Ke  now  admits  with  Nageli,  that  the 
original  coating  formed  around  the  cytoblast  is  not  the  cell-membrane, 
but  a  layer  of  protoplasm,  the  nitrogenous  substance  from  which  a 
layer  of  cellulose  is  subsequently  secreted.  He  also  admits  the  di- 
vision of  cells  by  the  separation  of  the  nitrogenous  lining  of  Mohl's 
'  primordial  utricle,'  into  two  halves,  between  which  a  cellulose 
membrane  is  secreted.  These  views  are  very  different  firom  those 
propounded  in  his  earlier  treatise  on  Ph3rtogenesis. 

Count  Suminski's  remarkable  observations  on  the  reproduction  of 
Ferns  have  attracted  much  attention.  The  process  of  generation 
described  by  that  author  has  been  questioned  in  an  essay  by  Dr. 
Albert  Wigand,  who  has  minutely  investigated  the  subject.  Our 
authors  have  adopted  Suminski's  views,  but  apparently  without 
having  made  original  observations. 

M.  6.  Thuret  has  described  organs  similar  to  the  supposed  an- 
theridia  of  Ferns,  as  found  by  him  on  germinating  Equiseta. 

M.  W.  Hofmeister  has  published  an  elaborately  illustrated  memoir 
on  the  Origin  of  the  £mbryo  of  the  Phanerogamia ;  he  concurs  in  the 
views  of  Amici  and  Mohl.  Mr.  Henfrey  has  communicated  to  the 
Linnaean  Society  a  series  of  observations,  by  which  he  arrived  at 
similar  results ;  but  Professor  Schleiden  still  maintains  the  doctrine 
that  the  apex  of  the  pollen-tube  becomes  the  embryo,  and  M.Schacht, 
who  has  obtained  the  prize  offered  by  the  Dutch  Institute  for  an 
Essay  on  Vegetable  Embryology,  advocates  the  same  opinion.  On 
the  other  hand.  Professor  Unger  has  published  an  essay  on  the  de- 
velopment of  the  embryo,  in  which  he  directly  opposes  Prof.  Schleiden. 
Various  other  memoirs  of  interest,  on  the  subject  of  development  of 
special  structures  or  of  the  organs  of  particular  tribes  of  plants,  have 
appeared  in  the  Botanical  Journals,  chiefly  from  German  authors. 

The  Discourse  on  Parthenogenesis,  by  Prof.  Owen,  contains  points 
of  much  interest  to  the  physiological  botanist. 

I  have  given  a  very  slight  and  imperfect  outline  of  some  of  the 
recent  contributions  to  the  progress  of  human  knowledge  ;  of  Che- 
mistry and  of  Geology  I  have  said  nothing  :  it  would  have  been  im- 
possible to  have  entered  upon  so  wide  a  field  without  extending  this 
Address  far  beyond  all  reasonable  limits.  Enough,  perhaps,  has  been 
said  to  show  that  discovery  is  progressing  in  a  continually  accele- 
rated ratio ;  and  as  each  new  discovery,  as  a  new  example  of  design^ 
tends  continually  to  keep  ever  present  to  our  minds  the  great  truth 
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that  design  is  ereiywhere ;  the  grand  object  of  all  Bcience  (as  it  was 
evidently  regarded  by  the  greatest  man  who  ever  occupied  this  chair) 
has  been  fiilly  answered. 

Sir  Rodvbick  Mubchisok, 

I  have  the  greatest  pleasure  in  placing  in  your  hands  the  Copley 
Medal.  Such  labours  as  yours,  which  have  contributed  so  much  to 
the  progress  of  geology,  are  certainly  fully  entitled  to  the  highest 
honour  which  this  Society  can  confer.  Your  three  great  works, 
'  On  the  Silurian  System,*  '  On  the  Geology  of  Russia,'  and  '  On  the 
Structure  of  the  Alps,'  are  so  well  known  that  1  merely  name  them; 
and  I  will  only  add  that  I  feel  confident  the  Council  in  this  award 
carry  with  them  the  approbation  not  merely  of  those  who  make 
geology  their  especial  study,  but  also  of  the  great  body  of  the  Fellows 
of  this  Society,  to  whom  that  popular  and  captivating  science  is 
without  doubt  an  object  of  deep  and  increasing  interest. 

Dr.  Blakistok, 

In  the  absence  of  Colonel  Sabine,  who  I  deeply  regpret  to  find  is 
prevented  by  severe  indisposition  from  being  present,  permit  me  to 
request  you  to  receive  the  Royal  Medal  for  him.  The  Medal  has  been 
adjudged  to  Colonel  Sabine  for  his  valuable  paper  *  On  Terrcbtrial 
Magnetism '  in  our  Transactions.  Colonel  Sabine  has  had  the  pe- 
culiar merit  of  bringing  the  energies  of  many  to  bear  upon  this  im- 
portant subject,  under  circumstances  the  most  favourable. 

He,  thoroughly  acquainted  with  the  instruments  best  adapted  for 
magnetic  expeditions,  and  with  their  use,  took  care  so  to  instruct 
the  officers  as  to  enable  them  to  make  observations  of  a  character 
the  most  trustworthy. 

On  shore,  or  on  the  ice,  nothing  more  is  required  than  care  and 
practical  dexterity ;  at  sea  there  are  great  difficulties,  and  of  a  new 
class.  The  observations  are  affected  by  the  polar  magnetism,  the 
momentary  induced  magnetism  of  the  iron  of  the  ship,  and  the  changes 
of  the  polar  magnetism.  All  this  was  first  brought  to  light  by 
Colonel  Sabine :  means  were  devised  by  him  for  obtaining  the  ne- 
cessary corrections,  and  thus  observations  at  sea  were  made  com- 
))arable  in  point  of  accuracy  with  observations  made  on  shore.  In 
the  theoretical  part  of  this  work  Colonel  Sabine  had  the  valuable 
assistance  of  Mr.  Archibald  Smith. 

In  Colonel  Sabine's  last  paper,  he  collects  all  the  results  relating 
to  magnetic  declination,  and  embodying  them  in  a  map  compares 
them  with  theory,  and  so  makes  them  at  once  available  for  the  use  of 
the  practical  seaman,  and  the  advancement  of  theoretical  mag- 
netism. 

I  am  most  happy  that  the  Royal  Medal  has  been  conferred  on 
Colonel  Sabine,  not  only  on  account  of  the  great  intrinsic  value  of 
his  labours,  but  as  marking  the  Royal  Society's  desire  to  encourage 
the  reduction  and  discussion  of  the  mass  of  magnetic  observations 
which  have  been  collected  by  government  officers. 
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Dr.  Mantbll, 

In  presentmg  to  you  the  Royal  Medal  for  your  paper  '  On  the 
Structure  of  the  Jaws  and  Teeth  of  the  Iguanodon/  published  in 
the  Philosophical  Transactions  for  1848,  I  have  great  pleasure  in 
assuring  you  that  the  Council  of  the  Society  appreciate  highly  the 
merits  of  an  important  series  of  papers  which  you  have  preyionsly 
written  on  that  fossil  animal,  and  your  labours  in  the  field  of  geology 
generally. 

The  President  then  called  upon  Mr.  Bell  to  read  the  biographictl 
notices  of  some  of  the  deceased  Members,  which  he  then  handed 
to  him. 

It  is  many  years  since  the  scientific  world  has  had  to  deplore  a 
loss  so  severe  as  that  which  it  has  recently  sustained  in  the  death  of 
Berzelius,  whose  varied  and  indefatigable  labours  for  fifty  years  in 
the  science  of  chemistry  have  rendered  his  name  illustrious  through- 
out the  civilized  world. 

Jons  Jacob  Bbrzblius  was  bom  on  the  20th  of  August  1779, 
the  same  year  in  which  our  own  Davy  first  saw  the  light,  at  the  vil- 
lage of  Wafersunda  in  East  Gothland.  His  father  was  parochial 
schoolmaster  in  Linkoping,  but  died  before  his  son  emerged  from 
boyhood.  At  the  age  of  17  he  entered  upon  the  study  of  Medicine 
in  the  University  of  Upsal,  where,  in  the  laboratory  of  Afzelius,  a 
man  little  versed  in  experimental  inquiry,  and  consequently  possess- 
ing but  little  practical  knowledge  of  his  science,  the  first  analytical 
essays  of  Berzelius  were  made.  He  was  thus  necessarily  thrown 
upon  his  own  resources,  and  compelled  to  discover  for  himself,  by 
reflection  and  reading,  the  explanation  of  the  new  and  unforeseen 
phenomena  which  presented  themselves  in  the  course  of  his  experi- 
ments :  with  what  success  he  thus  applied  himself  he  was  soon  to 
furnish  ample  proofs.  In  1798  he  passed  his  examination  in  Phi- 
losophy, and  shortly  after  he  engaged  himself  as  assistant  to  a 
physician  residing  at  the  baths  of  Medevi.  A  chemical  analysis 
of  these  springs  furnished  the  subject  of  his  first  scientific  publica- 
tion, which  ushered  in  a  series  of  papers  on  a  variety  of  most  im- 
portant topics  connected  with  chemistry,  and  which  followed  each 
other  in  rapid  succession  during  the  remainder  of  his  long  and  valuable 
life. 

In  1804  he  graduated  as  Doctor  of  Medicine,  and  shortly  after 
established  himself  in  practice  at  Stockholm.  He  had  alreaidy  ac- 
quired such  reputation  by  his  researches,  that  he  was  immediately 
appointed  assistant  to  Spaumau,  then  Professor  of  Medicine,  Botany, 
and  Pharmaceutical  Chemistry  in  the  University  of  the  capital ;  and 
on  the  death  of  the  Professor,  which  occurred  in  1806,  he  was  elected 
to  the  vacant  chair.  Berzelius  was  by  this  appointment  bound  to 
give  lectures,  both  upon  Medicine  and  upon  Chemistry ;  those  he 
delivered  on  Medicine  were  highly  successful,  but  his  early  courses 
of  Chemistry  were  by  no  means  popular,  as,  in  conformity  with  the 
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genend  eustoin  at  that  time  prevailing  in  Sweden,  he  contented  him- 
self with  reading  his  discourses,  without  attempting  any  experimental 
illustrations.  It  was  not  until  after  his  visit  to  Englsind  in  the  year 
1812,  during  which  he  was  present  at  some  of  the  lectures  delivered 
by  Dr.  Marcet  at  Ouy's  Hospital,  that  he  altered  his  style.  It  is 
related,  that  at  the  request  of  fierzelius.  Dr.  Marcet  furnished  him 
with  a  list  of  experiments  adapted  for  exhibition  in  the  class-room. 
On  his  return  he  immediately  adopted  the  demonstrative  method  of 
teaching,  and  speedily  improved  upon  and  added  to  the  hints  which 
he  brought  with  him  from  England,  and  soon  rendered  his  course 
highly  popular  and  attractive. 

From  this  time  titles  and  decorations  flowed  in  upon  him ;  he  was 
knighted,  subsequently  appointed  Commander  of  the  Order  of  Wasa, 
and  eventually  was  made  a  peer  of  the  realm ;  and  although  these 
honours  addend  nothing  to  the  lustre  of  his  name,  they  yet  showed 
that  his  countrymen  could  appreciate  a  man  who,  by  his  numerous 
and  important  discoveries,  so  eminently  adorned  and  dignified  his 
native  land.  In  the  year  1813  he  was  made  a  Foreign  Member  of 
the  Royal  Society,  and  indeed  he  was  elected  before  his  death  a 
fellow  of  almost  every  scientific  society  in  the  world ;  amongst  others, 
he  became  one  of  the  eight  Foreign  Members  of  the  French  Academy 
of  Sciences. 

At  the  age  of  33  he  was  elected  President  of  the  Stockholm  Aca- 
demy of  Sciences,  and  it  was  as  Perpetual  Secretary  to  that  body,  a 
post  which  he  held  till  his  death,  that  he  published  those  valuable 
yearly  critical  reports  upon  the  progress  of  Physics  and  Chemistry 
which  he  commenced  in  1822,  and  which  exercised  so  wholesome  an 
influence  upon  the  progress  of  research.  These  reports  combined  a 
masterly  review  of  different  important  theories  as  they  arose,  with  a 
clear  and  concise  retrospect  of  the  advances  made  in  the  science  in 
the  intervals  of  their  appearance. 

Berzelius  did  not  marry  till  late  in  life.  In  1832  he  resigned  that 
Professorship  which  for  six- and- twenty  years  he  had  held  with  such 
renown ;  he  did  not  however  relax  in  his  zealous  devotion  to  that 
science,  the  advancement  of  which  had  formed  the  chief  business  of 
his  life,  and  was  occupied  till  within  a  short  period  of  his  death  in 
preparing  for  the  press  the  fifth  edition  of  his  '  System  of  Chemistry,' 
a  work  in  eight  8vo  volumes,  which  displays  in  a  striking  manner 
the  laborious  industry  and  minute  accuracy  which  characterized  him. 
During  the  last  two  or  three  years  of  his  life  his  bodily  powers  began 
to  fail,  and  about  six  or  eight  months  before  his  death  he  was  attacked 
with  paralysis  of  the  lower  extremities ;  his  mind  however  continued 
active  and  vigorous,  but  his  strength  gradually  sank,  and  he  expired 
tranquilly  on  the  Ist  of  August  1848. 

In  person  Berzelius  is  described  as  of  stout  make  and  of  middle 
size,  capable  of  much  physical  endurance ;  he  possessed  a  mild,  agree- 
able expression  of  countenance,  and  a  peculiarly  pleasing  smile ;  his 
manners  were  extremely  simple  and  unpretending,  but  at  the  same 
time  courteous  and  polished.  It  may  be  taken  as  n  strong  proof  of 
his  generous  and  candid  disposition,  and  of  the  high  respect  enter- 
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tainfid  for  him,  that  notwithstanding  his  fim  and  unsparing  criticisBs 
on  the  labours  of  others,  he  was  rarely  involved  in  soientifie  con- 
troversy of  a  personal  nature. 

The  mere  enumeration  of  the  labours  of  Berselius^  to  whom  mk  an 
individual  Chemistry  is  indebted  for  a  larger  and  more  varied  store  of 
new  facts  and  obsenrations  than  have  ever  before  been  ooUeeted  hj 
one  man,  would  involve  a  sketch  of  the  history  of  Chemistry  in  ill 
more  important  phases  during  the  last  forty  years.  We  mast  tiiere- 
fore  content  ourselves  with  mentioning  a  few  of  the  more  important 
topics  that  engaged  his  attention. 

Some  of  his  earliest  papers  related  to  the  physiological  and  che- 
mical actions  of  the  Voltidc  pile,  then  recendy  dLseovered,  and  en- 
grossing the  attention  of  all  philosophers,  llie  moat  important  of 
these  researches  were  connected  with  the  decomposition  of  the  alfai- 
line  earths,  by  forming  their  amalgams,  and  included  the  diaco?ery 
of  that  singular  substance  the  anwlgam  of  ammonium,  in  which  the 
two  gases  hydrogen  and  nitrogen  unite  with  mercury  and  form  a 
compound  which  still  retains  Uie  metallic  character.  From  these 
researches  he  was  led  to  his  Electro-chemical  theory,  the  foandadon 
of  which  was  laid  by  Davy,  but  which  received  many  important  mo* 
difications,  and  a  systematic  application  to  chemical  combination  in 
general,  from  the  hieuids  of  Berzelius.  In  the  year  1806,  ht,  in  oon* 
junction  with  Hisinger,  commenced  a  publication  at  regular  IntervsJs, 
entitled  '  Memoirs  in  Physics,  Chemistry  and  Mineralogy,'  composed 
of  papers  of  great  interest  and  importance  in  each  of  thine  branches 
of  science.  This  work  was  continued  for  twelve  years,  and  contains 
no  fewer  than  forty-seven  original  papers  from  the  pen  of  Beizelius. 
Shortly  after  appeared  his  remarkable  work  *  Lectures  on  Animal 
Chemistry/  a  treatise  which  abounds  in  original  observations,  and 
which  gave  form  to  a  branch  of  the  science  at  once  the  most  difficult 
and  least  understood.  This  work  furnishes  a  variety  of  new  modes 
of  analysis,  and  detaib  the  experimental  examination  of  moat  of  the 
secretions,  of  the  chemical  composition  of  which  till  then  little  or 
nothing  was  known. 

It  was  indeed  in  the  prosecution  of  analysis  generally  that  the 
consummate  skill  of  Berzelius  was  eminently  conspicuous.  Analy- 
tical chemistry  may  be  said  to  have  originated  in  Sweden  under 
Bergman ;  but  it  was  entirely  remodelled  by  Berzelius,  who  intro- 
duced a  variety  of  new  methods  and  a  degree  of  precision  and  cer- 
tainty into  its  operations  which  were  before  unknown. 

Whilst  Dalton  was  pursuing  the  train  of  investigation  which  led 
to  his  celebrated  atomic  hypothesis,  Berzelius,  in  ignorance  of  the 
views  of  our  countryman,  was  labouring  in  the  same  track;  and  in 
following  up  the  experiments  of  Wenzel  and  of  Richter,  the  import* 
ant  bearings  of  which  he  at  once  recognized,  had  been  led  to  the 
performance  of  a  number  of  exact  analyses,  which  completely  con- 
firmed the  happy  generalizations  of  Dalton. 

These  results  he  published  in  an  '  Essay  on  the  Doctrine  of  Definite 
Proportions.'  The  masterly  style  in  which  the  subject  was  treated 
contributed  in  no  small  degree  to  the  rapid  adoption  of  these  new 
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and  important  Tiews — views  which  furnish  at  once  the  foundation 
and  the  touchstone  of  all  accurate  chemical  analysis.  From  this 
period  he  was  for  several  years  actively  engaged  in  perfecting  and 
applying  the  theory,  and  in  determining  the  chemical  equivalents  or 
comhining  proportionals  of  the  elementary  substances.  The  progress 
of  this  long  and  laborious  inquiry,  which  has  furnished  the  most 
valuable  series  of  constants  chemistry  possesses,  obliged  him  to  exa- 
mine almost  all  the  elementary  bodies  and  the  principal  inorganic 
compounds  then  known,  and  which,  besides  enabling  him  to  add 
greatly  to  the  extent  and  accuracy  of  our  knowledge  of  these  sub- 
stances, was  also  the  occasion  of  Uie  discovery  of  a  multitude  of  new 
combinations.  His  researches  revealed  to  us  the  existence  of  three 
elementary  bodies  before  unknown,  viz.  of  selenium,  the  remarkable 
analogue  of  sulphur ;  of  thorinum  and  of  corium,  the  metallic  bases 
of  two  bodies  of  earthy  character.  To  him  also  we  owe  our  know- 
ledge of  the  properties  of  zirconium  and  of  silicium ;  he  it  was  who 
established  the  acid  character  of  silica,  a  discovery  which  he  subse- 
quently applied  with  such  happy  results  to  the  systematic  classifica- 
tion of  minerals.  Among  compound  bodies  which  he  investigated, 
his  careful  examination  of  the  fluorides,  and  of  the  compounds  of  the 
snlphurets  with  each  other,  is  perhaps  the  most  important. 

Having  thus  determined  the  chemical  equivalents  of  the  elements, 
Berzelius  proceeded  to  apply  his  results  to  the  science  of  mineralogy. 
His  weU-known  treatise  on  the  use  of  the  blowpipe,  an  indispensable 
manual  for  every  one  who  desires  to  derive  the  full  advantage  from 
the  employment  of  this  useful  instrument,  must  be  considered  as  one 
of  his  most  important  contributions  to  the  literature  of  mineralogy 
and  of  chemistry.  But  it  is  the  systematic  application  of  the  doc- 
trine of  definite  proportions  to  the  analysis  of  mineral  bodies  in  ge- 
neral, which  will  be  regarded  as  one  of  the  most  remarkable  and 
SQCcessful  of  his  labours  as  a  philosopher.  So  highly  did  the  Royal 
Society  estimate  this  establishment  of  minei*alogical  classification 
upon  the  basis  of  chemistry,  that  they  marked  their  sense  of  it  with 
the  highest  honour  in  their  power  to  bestow,  by  awarding  to  him 
the  Copley  Medal  for  the  year  1836.  The  Philosophical  Transac- 
tions contain  one  paper  by  Berzelius,  published  in  conjunction  with 
his  friend  Dr.  Marcet,  in  the  year  1813  ;  it  is  entitled  '  Experiments 
on  the  Alcohol  of  Sulphur,  or  Sulphuret  of  Carbon.' 

A  man  of  such  universal  acquirements  and  acknowledged  accuracy 
was  well-qualified  to  act  as  the  historian  and  the  censor  of  his  sci- 
ence, and  for  twenty-five  years  he  faithfully  performed  these  im- 
portant ofiices. 

Careful,  patient  and  indefatigable,  he  was  a  true  personification 
of  the  inductive  philosopher.  No  labour  was  too  great,  no  subject 
too  repulsive,  no  precaution  too  minute,  if  it  promised'  to  repay  the 
object  for  which  the  investigation  was  made :  always  relying  on  facts, 
collecting,  extending  and  multiplying  them  in  all  directions,  before 
he  attempted  to  theorize,  his  theories  always  naturally  arose  out  of 
the  facts  they  represented,  and  when  promulgated  generally  com- 
manded ready  acceptance. 
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It  will  not  excite  surprise  that  the  death  of  )rach  a  man  wa»  re- 
garded in  Sweden  as  a  national  calamity,  or  that  for  two  months  the 
members  of  the  scientific  societies  of  his  native  land  wore  mourning 
as  a  tribute  of  respect  to  his  memory. 

William  Clift  was  bom  at  Burcombe,  near  Bodmin»  on  the  14tfa 
of  February  1 775,  and  was  the  youngest  of  seven  children  of  the  same 
parents.  His  father,  Robert  Clift,  died  a  few  years  after,  leaving 
his  widow  and  family  in  narrow  circumstances.  William  was  put  to 
school  at  Bodmin,  and  soon  distinguished  himself  by  the  facility  with 
which  he  acquired  and  the  tenacity  with  which  he  retained  whatever 
he  was  taught.  Having  a  strong  natural  talent  for  drawing,  some 
productions  of  his  early  |)encil  attracted  attention,  and  broagfat  the 
youth  under  the  notice  of  Colonel  Gilbert  of  the  Priory,  near  Bod- 
min ;  and  the  good  disposition  and  promising  abilities  of  the  young 
artist  made  him  a  favourite  with  both  the  Colonel  and  Mrs.  Gilbert. 
I'iiis  amiable  lady  had  been  the  schoolfellow  of  Miss  Home,  and  main- 
tained a  friendly  corres))ondence  with  her  after  her  marriage  with 
John  Hunter.  Hi  us  Mrs.  Gilbert  became  acquainted  with  the  loss 
which  Hunter  had  sustained  by  the  departure  of  his  able  anatomical 
assistant  and  draughtsman  William  Bell,  for  Ceylon,  in  1 790 :  she 
accordingly  communicated  to  Mrs.  Hunter  the  qualifications  of  her 
young  protege,  and  strongly  recommended  him  as  likely  to  prove  a 
satisfactory  successor  to  Mr.  Bell.  Her  advocacy  was  successful, 
and  William  Clift  was  sent  to  Liondon,  approved  of,  and  in  the  year 
1792  was  apprenticed  for  six  years  to  John  Hunter,  who  received 
him  into  his  house,  without  a  fee, — ^the  services  of  the  youth,  as 
amanuensis,  anatomist,  and  artist,  being  the  sole  equivalent  expected 
for  this  inestimable  advantage  at  the  outset  of  his  career.  Unfor- 
tunately John  Hunter  died,  October  16th,  1793.  During  the  brief 
period  in  which  these  relations  subsisted  between  him  and  Mr.  Clift, 
they  appear  to  have  been  most  satisfactory  to  both.  There  was 
no  lack  of  employment.  The  young  apprentice  was  roused  at  six 
in  the  morning,  and  earlier  in  the  summer  season,  to  assist  and 
attend  upon  the  great  anatomist  in  the  dissections  which  he  carried 
on  before  breakfiast.  The  coarser  anatomical  labours  of  maceration* 
and  injection,  the  copying  out  of  detached  MSS.  records,  and 
making  sketches  and  drawings  of  the  parts  displayed,  occupied  the 
day ;  and  in  the  evening  he  was  called  to  the  desk  of  his  indefati- 
gable master  to  write  from  dictation,  usually  until  midnight. 

Tliis  was  a  severe  course  of  labour  for  a  youth  of  seventeen :  yet 
such  was  the  goodness  of  heart,  the  simple  earnestness  of  purpose 
and  kinduess  of  demeauour  of  the  master,  that  no  other  sentiments 
were  engendered  in  the  congenial  mind  of  the  apprentice  save  those 
of  the  warmest  affection  and  deepest  reverence  for  the  memory  of 
him  whom  he  ever  regarded  as  his  best  teacher,  beneftictor,  and 
friend. 

'*  From  the  very  beginning,"  writes  Mr.  Clift,  "  I  fancied,  without 
being  able  to  account  for  it,  that  nobody  about  Mr.  Hunter  seemed 
capable  of  uj)i)reciating  him.     He  seemed  to  me  to  have  lived  before 
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hit  time  and  to  have  died  before  he  was  sufficiently  understood ; the 

more  I  have  seen,  the  more  I  have  known,  the  more  I  have  learned, 
and  the  more  I  have  thought,  the  stronger  the  conviction  grows,  that 
I  shall  never  look  upon  his  like  again."  These  sentiments  and  affec« 
tions  were  soon  to  be  put  to  a  severe  trial.  Hunter  died  in  difficulty 
and. debt :  the  sole  provision  for  his  family  was  his  museum.  The 
executors,  Dr.  Baillie  and  Mr.  Home,  were  young  men  struggling 
against  the  difficulties  that  oppose  the  early  progress  of  the  physician 
and  surgeon. 

"  I  was  left  alone,"  writes  Mr.  Ciift,  in  the  memorandum  already 
quoted  ^m,  *'  until  the  year  1800  in  charge  of  the  Collection,  with 
two  g^ons  of  spirit  occasionally  to  keep  it  from  decay,  and  with 
seven  shillings  a  week, — all,  I  was  told  and  believed,  that  could  be 
spared, — at  a  time  when  the  quartern  loaf  was,  for  a  short  period, 
two  shillings.  Thus  I  had  no  obstruction  to  my  studies,  but  un- 
luckily no  one  to  direct  them.  It  is  true,  I  had  a  large  part  of 
Mr.  Hunter's  manuscripts  put  into  my  custody,  and,  having  these 
stores  at  my  discretion,  I  naturally  consulted  them,  having  no  other 
books  to  read  nor  money  to  buy  any ;  and  anxious  to  learn  something 
of  the  Collection  left  solely  to  my  charge,  I  read  them  over  and  over, 
and  in  this  way  made  myself  somewhat  acquainted  with  the  end 
and  object  of  the  Collection  generally,  and  with  the  history  of 
many  of  the  individual  preparations ;  and  every  step  thus  acquired 
made  me  desirous  to  acquire  more."  In  the  meanwhile,  Dr.  Baillie 
gave  Mr.  Clift  free  admission  to  his  anatomical  lectures,  and  Mr. 
Home  (afterwards  Sir  Everard)  occasionally  employed  him  to  assist 
in  his  operations  on  private  patients,  or  in  the  dissection  of  rare 
animals. 

Mr.  Hunter's  premises  consisted  of  the  residence  in  Leicester- 
square,  a  house  in  Castle-street,  and  the  museum  which  he  had  built 
in  the  intermediate  space.  The  house  in  the  square  was  let  to 
lodgers ;  the  house  in  the  rear  was  inhabited  by  Mr.  Clift  and  the 
old  housekeeper  of  the  family ;  and  with  no  other  aid  than  this.  Mr. 
Clift  undertook  the  custody  of  the  museum  until  Government  should 
determine  to  accept  or  decline  the  terms  on  which  it  was  offered  by 
the  testamentary  directions  of  Hunter. 

The  first  proposition  in  1794  had  been  ill-received  by  the  minister. 
••  What !  give  £20,000  for  bottles — we  want  the  money  to  buy  gun- 
powder ! "  was  the  reply  of  Pitt,  when  the  subject  was  first  broached 
to  him  by  Banks.  But  Sir  Joseph  was  not  easily  discourRged,  and 
his  endeavours,  with  those  of  other  friends  of  science  and  cherishers 
of  the  memory  of  Hunter,  were  at  length  successful.  After  seven 
years'  siege  of  the  Treasury,  the  Premier  sanctioned  the  introduction 
of  a  measure  by  which  Parliament  became  the  purchasers  of  the 
Hunterian  Collection  for  the  sum  of  £15.000,  and  it  was  then  trans- 
ferred  to  the  Corporation  of  Surgeons,  in  a  lietter  state  of  arrange- 
ment and  preservation  than  when  it  received  in  1793  its  last  addition 
from  the  hands  of  its  immortal  founder. 

I  have  digressed  into  these  details  in  order  to  place  in  its  true  light 
the  debt  which  science  owes  to  William  Clift,  and  what  must  ever 
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be  regarded  as  his  chief  merit,  viz.  his  sing^miiided  lolfiliiiait  of 
arduous  duties  under  peculiar  difficulties,  anid  hit  noble  aelf-derotion 
to  the  achievements  and  memory  of  his  great  master*  during  the 
period  that  elapsed  between  his  decease  and  the  ultimate  transfer  of 
the  Collection  to  its  present  worthy  custodians.  Mr.  Clift  has  de- 
scribed the  almost  solitary  condition  in  which  he  suddenly  found 
himself  with  this  g^reat  and  important  charge.  At  an  age  when  the 
passions  are  strongest,  in  a  metropolis  teeming  with  opportunities 
and  temptations, — not  unconscious,  moreover,  of  his  own  abilities  and 
of  the  advantage  which  his  apprenticeship  to  Hunter  would  give  him 
in  the  pursuit  of  the  practice  of  surgery, — neither  pleasure,  profit* 
nor  ambition,  could  make  him  swerve  from  the  course  of  duty  to 
which  he  had  devoted  himself. 

The  Corporation  of  Surgeons  having  accepted  the  Hunterian  Col- 
lection on  the  terms  proposed  by  Government,  was  very  propeily 
re- incorporated  by  charter,  dated  22nd  March  1800,  under  the  title 
of  the  Royal  College  of  Surgeons. 

One  of  the  first  acts  of  the  College,  in  taking  upon  itself  this  new 
bond  of  relation  to  the  natural  sciences,  was  to  appoint  Mr.  William 
Clift  Conservator  of  the  Museum,  under  the  superintendence  of  a 
Board  of  Curators  chusen  from  the  Council.  And  the  Board,  elected 
on  the  3rd  of  June  1800,  in  its  first '  Report,'  expresses  "its  satisfac- 
tion that  the  Conservator  has  manifested  qualifications  for  all  the  im- 
portant offices  under  the  distinctions  of  Arrangement  and  Description, 
as  well  as  for  his  other  duties,"  p.  7.  And  in  the  first  statement  of 
the  expenses  of  the  Museum  is  the  item — "  Salary  and  gratuity  to 
the  Conservator  from  Christmas  1799  " — the  date  of  his  appointment 
— ••  to  Midsummer  1801  "—£145. 

From  this  time  forwards  the  time  and  talents  of  Mr.  Clift  were 
exclusively  devoted  to  the  advancement  of  comparative  anatomy  and 
physiology,  either  indirectly  by  the  preservation  and  increase  of  the 
Museum,  or  more  immediately  by  anatomizing  and  depicting  the 
structure  of  new  or  little-known  animals. 

Sir  Everard  Home  having  undertaken  the  charge  of  preparing  a 
catalogue  of  the  Hunterian  Collection,  much  of  Mr.  Clift's  time  was 
occupied  in  assisting  that  gentleman  in  investigations  which  seemed 
to  relate  to  the  desired  object.  The  results  of  most  of  these  labours 
have  been  recorded  in  the  Transactions  of  the  Royal  Society,  and. 
with  few  exceptions,  the  illustrations  of  the  numerous  papers  on 
Comparative  Anatomy,  by  Sir  Everard  Home,  are  from  the  accurate 
and  elegant  pencil  of  Mr.  Clift. 

Pending  the  absence  of  catalogues,  the  preparations  of  the  Mu- 
seum were  orally  explained  to  visitors  by  the  Conservator,  whose 
style  and  matter  bes]H)ke  the  genuine  Hunterian  source  from  which 
he  had  derived  his  knowledge  of  the  nature  and  scope  of  the  Collec- 
tion. On  every  occasion,  also,  Mr.  Clift's  time  and  knowledge  were 
at  the  service  of  all  who,  in  the  investigation  of  any  subject  of 
anatomy,  physiology,  or  palaeontology,  had  occasion  to  consult  the 
Museum  under  his  charge.  His  own  immediate  contributions  to 
science,  at  least  those  bearing  his  name,  are  but  few.     Two  only 
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appear  in  the  Transactions  of  the  Royal  Society ;  the  first  is  en« 
titled  *'  Experiments  to  ascertain  the  Influence  of  the  Spinal  Marrow 
on  the  action  of  the  Heart  in  Fishes,"  and  is  printed  in  the  lOdth 
volume  of  the  Philosophical  Transactions  in  the  year  1815 ;  the 
.second  and  last  contribution  to  the  Royal  Society  was  his  "  Descrip- 
tion of  some  Fossil  Bones  found  in  the  Caverns  at  Oreston/'  printed 
in  the  volume  for  the  year  1823. 

Both  papers  are  characterized  by  the  clearness  and  simplicity  of 
the  style  in  which  the  facts  and  experiments  are  narrated,  and  by 
the  soundness  of  the  conclusions  deduced  from  thein. 

By  the  judicious  choice  of  the  subject  of  his  experiments,  and  the 
care  and  skill  with  which  they  were  performed,  Mr.  Clift,  in  the 
first  of  these  papers,  established,  in  contravention  of  the  conclusions 
to  which  M.  Le  Gallois  had  arrived,  that  the  action  of  the  heart  con- 
tinues long  after  the  brain  and  spinal  marrow  are  destroyed,  and  still 
longer  when  the  brain  is  removed  without  previous  injury  to  its  sub- 
stance ;  together  with  some  interesting  collateral  conclusions. 

Soon  after  the  publication  of  these  memoirs,  Mr.  Clift  was  elected 
a  Fellow  of  the  Ro]^  Society,  and  served  on  the  Council  of  the  So- 
ciety in  the  years  1833  and  1834.  He  communicated  some  memoirs 
to  the  Geological  Society,  two  of  which,  "  On  the  Fossil  Remains 
from  the  Irawaddi "  and  "  On  the  Megatherium,*'  are  published  in 
the  Transactions  of  that  body.  Most  of  the  works  or  memoirs,  how- 
ever, on  the  fossil  remains  of  the  higher  classes  of  animals,  which 
have  appeared  since  Sir  Everard  Home's  first  paper  on  the  Proteo- 
saurus,  in  the  Transactions  of  the  Royal  Society  for  1814,  until 
within  a  recent  period,  are  more  or  less  indebted  to  Mr.  Clift,  either 
for  his  determination  of  the  fossib  described  in  them,  or  for  his  accu- 
rate and  beautiful  figures  of  them.  Numerous  and  hearty  are  the 
acknowledgements  by  their  respective  authors  to  Mr.  Clift  for  this 
valuable  assistance.  In  Dr.  Mantell's  original  memoir  on  the  Iguano- 
don,  published  in  our  Transactions  in  1825,  the  author  says,  "Among 
the  specimens  lately  collected,  some,  however,  were  so  perfect,  that 
I  resolved  to  avail  m]rself  of  the  obliging  offer  of  Mr.  Clift,  to  whose 
kindness  and  liberality  I  hold  myself  particularly  indebted,  to  assist 
me  in  comparing  the  fossil  teeth  with  those  of  the  recent  Lacertae 
in  the  Museum  of  the  Royal  College  of  Surgeons.  The^  result  of 
this  examination  proved  highly  satisfactory,  for  in  an  Iguana  we  dis- 
covered teeth  possessing  the  form  and  structure  of  the  fossil  speci- 
mens." And  Baron  Cuvier,  in  the  concluding  volume  of  his  great 
work  on  Fossil  Remains,  acknowledges  his  obligations  for  many 
drawings,  "  faites  par  M.  Clift,  dont  le  beau  talent  a  enrichi  ce  recueil 
de  tant  de  planches  non  moins  remarquables  par  leur  execution  que 
par  leur  fid^lit^." 

To  return,  however,  to  the  more  immediate  field  of  Mr.  Clift's 
labours,  1  find  it  recorded  in  the  edition  of  the  Synopsis  of  the  Mu- 
seum of  the  Royal  College  of  Surgeons,  publis^hed  by  the  Council  in 
1845,  that,  **  under  Mr.  Clift's  superintendence  the  removal  of  the 
Collection  from  Castle-street,  Leicester- square,  to  a  temporary  place 
of  deposit  in  Lincoln's  Inn  Fields,  in  1806,  and  thence  to  tlic  Mu- 
seum of  the  CoUege  in  1813,  was  effected  without  the  slightest 
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damage  to  any  of  the  frail  and  delicate  preparattons  of  which  it»  in  a 
great  part»  consists."  And  the  best  testimony  to  the  exemplary  ful- 
filment by  Mr.  Clift  of  his  responsible  duties  is  afforded  by  the  present 
condition  of  the  Hunterian  Collection »  and  the  great  accessions  it  has 
received  during  his  able  conservatorship.  From  the  daties  of  this 
office  Mr.  Clift  was  allowed  to  retire  with  a  full  salary,  which  had  been 
progressively  increased  to  400/.  per  annum,  a  few  yearn  before  his 
decease,  which  took  place  on  the  20th  of  June,  1849,  six  weeks  after 
that  of  his  wife,  to  whom  he  had  been  tenderly  attached  and  united 
more  than  fifty  years. 

He  has  left  an  only  daughter,  married  to  his  successor,  who  com- 
bines with  the  office  of  Conservator  of  the  Museum,  that  of  Hunterian 
Professor  to  the  Royal  College  of  Surgeons ;  and  this  notice  of  the 
worthy  and  estimable  colleague  whose  loss  we  now  deplore,  cannot 
better  be  concluded  than  in  the  words  which  his  son-in-law  has  in- 
scribed upon  his  monument : — "He  carried  a  child-like  simplicity  and 
single-mindedness  to  the  close  of  a  long  and  honoured  career." 

Edward  Stanlbt,  D.D.,  Lord  Bishop  of  Norwich,  and  Clerk  of 
the  Closet  to  Her  Majesty,  was  the  youngest  son  of  the  late  Sir  John 
Thomas  Stanley,  Bart.,  of  Alderley  Park,  in  Cheshire  ;  whose  eldest 
son,  having  inherited  the  baronetcy  by  the  death  of  his  fiather,  was 
subsequenUy  created  a  ])eer  by  the  title  of  Baron  Stanley  of  Alderiey, 
and  still  survives,  the  oldest  Fellow  of  the  Royal  Society. 

The  late  prelate  was  bom  on  the  1st  of  January  1779,  and  was 
consequently  in  the  seventy-first  year  of  his  age  at  the  period  of  his 
death.  He  was  partly  educated  at  the  grammar-school  of  Maccles- 
field, was  afterwards  entered  of  St.  John's  College,  Cambridge,  and 
was  a  Wrangler  at  that  University  in  1802. 

His  early  predilection  for  the  navy  is  well  known,  and  it  is  be- 
lieved that  it  was  not  without  reluctance  that  he  yielded  to  the  wishes 
of  his  family  to  forego  a  profession  to  which  his  youthful  taste  and 
inclination  so  much  attached  him.  But  to  whatever  pursuit  his 
ardent  and  energetic  mind  was  once  directed,  there  was  uo  after- 
hesitation,  no  drawing  back  from  the  duties  to  which  he  had  devoted 
himself,  and  no  lukewarmness  in  the  manner  in  which  those  duties, 
whatever  they  may  have  been,  were  fulfilled  by  him.  In  his  |)osition 
as  a  parish- priest,  in  the  incumbency  of  the  family- living  of  Alderley, 
and,  in  a  still  more  remarkable  manner,  after  his  elevation  to  the 
Episcopal  authority,  his  active  and  energetic  mind  seems  to  have 
sought  relaxation  only  in  a  change  of  labour ;  and  he  retained  to  the 
latest  period  of  his  life  the  same  incessant  occupation  of  mind  and 
active  bodily  exertion  which  had  characterized  the  earlier  part  of  his 
life.  He  was  equally  remarkable  fur  the  great  simplicity  of  his  heart, 
the  unbounded  charity  and  kindness  of  his  feelings,  and  the  cheer- 
fulness of  his  conversation  and  manners ;  and  he  possessed,  in  an 
extraordinary  degree,  the  power  of  attracting  the  respect  and  per- 
sonal attachment  of  those  even  who  differed  from  him  in  opinion  on 
matters  which  too  frequently  tend  to  produce  personal  animosity, 
and  lead  to  the  breach  of  many  a  friendship. 

The  Bishop  very  early  evinced  a  great  fondness  for  the  study  of 
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Natural  History,  which  he  never  lost,  although  the  occupations  and 
labours  of  his  subsequent  life  never  allowed  of  his  acquiring  a  pro« 
found  knowledge  of  any  branch  of  that  science.  The  only  work  he 
ever  published  on  natural  history  was  '  A  Familiar  History  of  Bri- 
tish Birds/  which  was  intended  for  young  persons.  It  is  written  in 
a  pleasing  and  interesting  style,  and  evinces  much  of  that  kindness 
of  disposition  for  which  its  author  was  so  much  esteemed. 

He  was  many  years  President  of  the  Linnsean  Society,  and  always 
evinced  great  interest  in  the  welfare  of  that  Society,  as  well  as  of  the 
British  Association,  to  which  he  was  attached  from  its  commence* 
ment.     He  was  elected  a  Fellow  of  the  Royal  Society  in  1840. 

The  incessant  labour  and  excitement,  both  of  mind  and  body, 
which  had  been  for  some  time  making  secret  inroads  oq  his  health, 
at  length  occasioned  him  to  seek  change  and  comparative  repose  in 
a  visit  to  Scotland ;  but  he  was  seized  there  with  congestion  of  the 
brain,  and  died  at  Brahan  Castle,  near  Dingwall,  on  the  8th  of  Sep- 
tember last. 

The  Right  Honourable  Sir  ALRXANDRa  Johnston  of  CarnsoUoch, 
in  the  county  of  Dumfries,  was  distinguished  by  a  long  and  glorious 
career  of  the  most  philanthropic  and  beneficial  labours  for  the  ame- 
lioration of  the  natives  of  Ceylon  and  of  the  continent  of  India.  His 
early  life  was  marked  by  many  romantic  incidents,  and  his  educa- 
tion in  the  East  was  carried  on  under  such  a  concurrence  of  circum- 
stances of  the  most  unusuul  and  remarkable  kind,  as  have  perhaps 
scarcely  been  paralleled,  and  all  tending  in  a  most  remarkable  man- 
ner to  fit  him  for  that  career,  to  which  circumstances  apparently  for- 
tuitous afterwards  conducted  him.  In  his  fifth  year  he  had  acquired  a 
knowledge  of  the  French  language,  having  been  with  his  parents  in 
France  from  his  infancy ;  and  he  accompanied  them  to  India,  whither 
his  father  went  in  a  high  official  appointment  under  Lord  Macartney, 
then  going  out  Governor  of  Madras ;  and  it  is  remarkuble  that  in 
that  country  he  should  have  received  the  different  branches  of  his 
education  from  men  who  afterwards  became  themselves  distin- 
guished, and  who  from  family  attachment  were  ready  to  supply  the 
want  of  regular  school  instruction  to  their  young  friend — such  were 
Sir  Thomas  Munro,  General  Lcith,  Colonel  iMackenzie,  and  Schwartz. 
His  early  association  with  distinguished  natives,  and  his  father's 
anxiety  to  render  his  constitution  strong  and  enduring,  led  to  so 
extraordinary  a  proficiency  in  every  kind  uf  manly  and  athletic  ex- 
ercise, that  he  was  oflFered  a  cornetcy  in  Sir  Henry  Floyd's  regiment 
of  light  dragoons,  in  his  eleventh  year.  His  mathematical  studies, 
in  which  he  became  a  proficient,  were  aided  by  his  mother,  herself 
a  daughter  of  Lord  Napier  of  Merchistoun,  and  a  worthy  descendant 
of  the  famous  inventor  of  logarithms. 

On  his  return  with  his  parents  to  England  he  pursued  the  study 
of  the  law,  and  having  afterwards  been  called  to  the  bar,  went  the 
home  circuit  for  a  short  time. 

Circumstances  however  were  preparing  for  him  a  change  in  his 
de8tiny»for  which  he  was  admirably  suited,  and  in  1802  he  accepted 
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the  office  of  Advocate-Oeneral  in  the  King's  Court  at  Ceylon,  then 
about  to  be  established  under  the  government  of  Lord  Guildford. 
He  had  previously  married  Miss  Campbell,  the  only  daughter  of  Lord 
William  Campbell,  second  son  of  John  fifth  Duke  of  Ai^le.  From 
this  period  Mr.  Johnston  bent  all  the  powers  of  his  mind  to  the  one 
favourite  object  of  his  life,  the  introduction  of  such  measures  as 
should  be  the  means  of  raising  the  moral  and  political  character  of 
the  natives,  first  of  the  island  of  Ceylon,  and  afterwards  of  the  con- 
tinent of  India.  His  appointment  to  the  office  of  Chief  Justice,  which 
took  place  in  1805,  and  afterwards,  in  1810,  to  the  additional  office 
of  President  of  H.M.  Council  in  Ceylon,  gave  him  the  power  to  carry 
out  his  great  object  with  energy  and  effect.  Of  the  manner  in  which 
his  arduous  .and  philanthropic  duties  and  objects  were  fulfilled,  the 
best  attestation  is  to  be  found  in  the  words  of  two  distinguished 
statesmen  who  have  respectively  borne  their  testimony  to  his  great 
merits ;  the  late  Marquis  of  Londonderry  said,  that  he  had  **  the 
great  glory  of  having  given  freedom  of  conscience,  of  establishing 
trial  by  jury,  and  of  abolishing  the  slave-trade  throughout  the  island 
of  Ceylon :"  and  Lord  Ghrey  observed  in  the  House  of  Lords,  that "  no 
person  had  ever  before  had  the  honour  of  introducing  three  such  mea- 
sures into  any  country,  and  that  his  conduct  in  the  island  of  Ceylon 
had  immortalized  his  mime."  Sir  Alexander  returned  to  England 
in  1819,  and  in  1832  he  was  sworn  of  the  Privy  Council.  He  was 
one  of  the  original  founders  of  the  Royal  Asiatic  Society,  of  which 
he  was  for  some  time  a  Vice-President.  He  was  elected  a  FftUow  of 
the  Royal  Society  in  1810.  He  latterly  resided  principally  on  his 
family  estate  in  Scotland,  where  he  continued  to  exercise  in  private 
life  that  benevolence  which  had  been  the  leading  characteristic  of 
his  public  labours. 

George  Fownbs,  Ph.D.,  late  Professor  of  Practical  Chemistry  in 
University  College,  who  died  of  consumption  on  the  31st  of  January 
last,  before  completing  his  thirty-fourth  year,  was  the  eldest  son  of 
Mr.  John  Fownes  of  Coventry-street.  Dr.  Fownes's  original  desti- 
nation was  for  trade,  but  he  early  evinced  a  taste  for  science,  and 
when  about  seventeen  or  eighteen  years  of  age  he  became  a  member 
of  the  Western  Literary  Institution  in  Leicester- square,  and  with  the 
late  Mr.  Everett,  Dr.  Henry  Watts  and  others,  established  a  philo- 
sophical class,  in  which  they  contributed  to  their  mutual  improve- 
ment by  lecturing  and  making  experiments.  After  1837,  when  he 
entered  the  laboratory  of  Mr.  Everett,  an  accomplished  analyst,  who 
was  then  chemical  lecturer  at  the  Middlesex  Hospital,  Dr.  Fownes 
devoted  himself  entirely  to  the  pursuit  of  chemistry,  spending  a  por- 
tion of  1839  under  Professor  Liebig  at  Giessen,  and  afterwards  en- 
gaging as  assistant  for  a  year  in  the  laboratory  of  University  College. 
He  afterwards  lectured  successively  at  the  Charing  Cross  and  Mid- 
dlesex Hospital  Medical  Schools,  and  in  the  school  of  the  Pharma- 
ceutical Society;  and  on  the  establishment  in  1845  of  the  Birkbeck 
Laboratory  of  Chemistry  in  University  College,  he  was  nominated  to 
its  direction,  upon  the  recommendation  of  his  friend  Professor  Gra- 
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ham*  Here  he  raooeeded  in  organiziiig  an  excellent  system  of  prac- 
tical instmctioD,  and  was  highly  successful  as  a  teacher,  notwith- 
standing the  declining  state  of  his  health  for  the  last  two  years  of 
lus  life. 

The  name  of  Dr.  Fownes  is  connected  with  two  popular  works-^ 
a  Manual  of  Chemistry,  and  the  Acton  Prize  £ssay  of  the  Royal 
InstitutioUt  entitled  '  Chemistry,  as  exemplifying  the  Wisdom  and 
Beneficence  of  Gk>d/  published  in  1843.  But  the  high  scientific  re- 
putation which  he  rapidly  obtained  was  chiefly  founded  upon  his 
researches  and  discoveries  in  organic  chemistry,  which  indicated 
great  clearness  of  perception  and  precision  of  anal3rBis,  and  gave 
promise  of  a  distinguished  career.  The  most  important  of  these  was 
his  paper  on  the  Artificial  Formation  of  Furf urine,  a  substance  en- 
dently  of  the  same  interesting  class  as  the  natural  vegeto-alkalies, 
which  was  published  in  the  Philosophical  Transactions  for  1845,  and 
was  rewarded  by  the  Royal  Medal  in  Chemistry.  This  was  followed 
by  the  discovery  of  another  organic  base,  benzoline.  He  has  also 
papers  in  the  Transactions  upon  the  Existence  of  Phosphoric  Acid  in 
Rocks  of  Igneous  Origin,  and  on  the  Value  in  Absolute  Alcohol  of 
Spirits  of  different  speofic  gravities.  Several  communications  by  him 
were  also  published  by  the  Chemical  Society,  in  which  Dr.  Fownes 
discharged  for  several  years  the  office  of  Secretary. 

Dr.  RoBXRT  Waring  Darwin  was  bom  at  Lichfield  on  the  dOth 
of  May  1766,  and  died  at  Shrewsbury  in  his  eighty-third  year  on 
the  13th  of  November  1848.  He  was  the  third  son  of  Erasmus 
Darwin,  author  of  the  '  Zoonomia  *  and  '  Botanic  Oarden.'  He  was 
elected  a  Fellow  of  the  Royal  Society  in  1788,  and  in  the  year  1786 
contributed  a  paper  to  the  Transactions  on  Coloured  Spectra.  Having 
commenced  medical  practice  before  he  was  twenty-one  years  old,  he 
was  unable  to  pursue  any  scientific  studies,  but  was  actively  engaged 
in  his  profession  for  the  unusual  period  of  sixty  years.  In  his  youth 
he  studied  at  Leyden,  Edinburgh,  and  Paris ;  at  the  latter  place  he 
was  encouraged  to  familiar  intercourse  with  Franklin,  then  in  the 
height  of  his  glory;  and  at  Edinburgh  he  spent  much  of  his  time  with 
the  celebrated  Dr.  Black,  of  whose  extreme  simplicity  of  character 
and  kindness  of  heart  he  often  repeated  anecdotes.  In  his  private 
character  Dr.  Darwin  was  remarkable  for  sagacity,  benevolence,  and 
strong  feelings  of  sympathy,  which  made  him  widely  beloved  by  the 
poor  and  rich. 

Samuel  Cooper,  late  President  of  the  Royal  College  of  Surgeons, 
and  Surgeon  to  University  College  Hospital.  The  general  educa- 
tion of  his  boyhood  was  received  at  the  celebrated  school  of  Dr. 
Bumey.  His  professional  studies  commenced  at  St.  Bartholomew's 
Hospital  about  the  year  1800,  and  he  became  a  Member  of  the 
College  of  Surgeons  in  the  year  1803.  At  an  early  age  he  entered 
the  Medical  department  of  the  army,  and  obtained  the  appoint- 
ment of  a  staff-surgeon ;  but  it  appears  that  his  actual  service  in 
the  army  was  confined  to  a  limited  period.     His  subsequent  pro- 
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fessional  career  became  one  of  considerable  eminence  and  succeat. 
For  seventeen  years  he  was  one  of  the  Surgeons  to  University  Col- 
lege Hospital,  where,  to  borrow  the  deserved  euloginm  conferred  on 
him  by  an  accomplished  member  of  the  same  profession,  "  his  great 
surgical  knowledge  and  the  kindness  and  urbanity  of  his  manneri 
in  his  duties,  both  as  Surgeon  to  the  Hospital  and  as  Professor  of 
Surgery  in  the  Medical  School  of  the  CoUege,  procured  for  him 
the  warm  attachment  of  the  students."  He  was  for  many  years  a 
Member  of  the  Council  of  the  Royal  College  of  Surgeons,  to  which 
he  was  elected  in  1827,  and  became  also  one  of  their  Examiners; 
and  in  the  year  1845  he  was  elected  President  of  that  body. 

It  is,  however,  principally  from  the  merits  of  his  publications  that 
his  fame  has  been  derived ;  and  few  members  of  the  profession  can 
boast  of  a  more  useful  career  in  this  respect  than  Mr.  Cooper.  His 
first  publication  of  importance  was  an  Essay  on  the  Diseases  of  the 
Joints,  which  gained  the  Jacksonian  prize  of  the  College  of  Surgeons 
in  the  year  1806.  But  the  gpreat  work,  by  which  he  became  most 
extensively  and  honourably  known,  was  his '  Dictionary  of  Practical 
Surgery,'  first  published  in  the  year  1809.  This  work  speedily  be- 
came and  long  continued  the  universal  text-book  for  students,  and 
so  valuable  a  work  of  reference  for  older  members  of  the  profession, 
that  scarcely  a  professional  library  will  be  found  which  does  not 
contain  it.  This  work  was  transdated  into  the  French,  German, 
and  Italian  languages,  and  was  also  published  in  the  United  States 
of  America ;  and  in  this  country  it  passed  through  numerous  large 
editions.  Mr.  Cooper  had  published  in  1807  a  less  elaborate  work, 
entitled  '  First  Lines  of  Surgery/  which  purported  to  be  more  par- 
ticularly founded  on  the  results  of  his  own  practice.  This  work  also 
reached  three  editions  in  the  course  of  six  years. 

Mr.  Cooper  became  a  Fellow  of  the  Royal  Society  in  the  year 
1846,  and  was  a  member  of  the  Council  in  1847-8.  He  did  not 
contribute  any  paper  to  the  Philosophical  Transactions.  Latterly  he 
retired  very  much  from  professional  and  public  life,  and  died  at  his 
country-residence  at  Shepperton  on  the  3rd  of  December  last. 

If,  as  must  in  truth  be  acknowledged,  the  literary  and  professional 
labours  of  Mr.  Cooper  have  not  evinced  a  very  high  order  of  intel- 
lect, or  any  great  originality  of  mind,  or  profound  scientific  research, 
yet  his  course  was  one  of  great  practical  usefulness,  and  his  works 
have  undoubtedly  been  highly  beneficial  to  the  profession,  of  which 
he  was  a  deservedly  distinguished  member. 

Sir  GaAVBS  Chamnbt  Hauohton  was  a  native  of  Dublin,  and  the 
son  of  Dr.  Haughton  of  that  city.  Having,  at  an  early  age,  gone  to 
India  as  a  cadet,  he  acquired,  at  Fort  William  College  in  Calcutta, 
the  foundation  of  that  profound  knowledge  of  Oriental  literature  and 
language,  for  which  he  was  afterwards  so  distinguished.  In  1817, 
having  returned  from  India,  he  was  appointed  a  Froieaaor  at  Hailey- 
bury  College,  but  retired  from  that  appointment  in  1827.  In  the 
year  1832  he  was  a  candidate  for  the  Boden  Professorship  of  Sanscrit 
in  the  University  of  Oxford,  but  resigned  his  claims  in  Cavoor  of  Mr* 


SB5 

Wilflon :  his  retirement  was  marked  by  a  very  high  testimony  to  his 
great  merit,  in  a  complimentary  address,  signed  by  no  less  than 
two  hundred  Ghradnatea  of  the  University,  including  seven  Heads 
of  Houses. 

Sir  Graves  Haughton  acted  as  Honorary  Secretary  to  the  Royal 
Asiatic  Society  in  1832-83.  He  became  successively  a  Foreign 
Member  of  the  Asiatic  Society  of  Paris,  a  Corresponding  Member  of 
the  Royal  Society  of  Berlin,  a  Member  of  the  Institute  of  France, 
and  of  the  Asiatic  Society  of  Calcutta,  and  in  1833  he  received  the 
honour  of  knighthood.     He  was  elected  F.R.S.  in  1821. 

He  edited  the  Institutes  of  Menu  in  the  original  Sanscrit,  with 
a  translation  revised  on  that  of  Sir  William  Jones ;  he  was  also  the 
author  of  a  Bengali  Grammar,  of  a  Bengali-Sanscrit  and  English  Dic- 
tionary, and  otiier  works,  particularly  a  Prodromus  of  an  intended 
larger  work,  entitied  '  An  Enquiry  on  the  Nature  of  Language.' 

Sir  Graves  died  on  the  28th  of  August  last,  at  St.  Cloud  near 
Paris,  in  the  62nd  year  of  his  age. 

Edward  Fobstbr,  Esq.,  during  many  years  the  respected  Trea- 
surer and  a  Vice-President  of  the  Linnsean  Society,  was  the  third  son 
of  Edward  Forster,  who  was  a  distinguished  merchant  and  for  fifty-two 
years  held  the  appointment  of  Governor  of  the  Russia  Company  in 
London.  He  was  bom  at  Walthamstow  in  Essex,  on  the  12th  of 
October  1765,  and  resided  in  that  neighbourhood  during  the  whole 
of  his  long  life.  He  was  for  many  years  a  partner  in  the  banking- 
house  of  Sir  John  Lubbock,  Forster  and  Company,  and  thus  became 
closely  associated  with  the  present  distinguished  head  of  that  house, 
long  the  valued  Treasurer  and  Vice-President  of  the  Royal  Society. 

From  a  very  early  period  of  his  life,  Mr.  Forster  was  zealously 
attached  to  the  study  of  botany,  and  particularly  to  the  cultivation 
of  a  knowledge  of  British  plants,  in  which  department  of  science  he 
had  attained  to  considerable  eminence.  He  became  a  Fellow  of  the 
Linnsean  Society  in  the  year  1800,  and  from  that  period  till  his  death 
he  always  took  great  interest  in  the  welfare  of  that  Society.  He 
was  elected  its  Treasurer  in  1816,  and  appointed  one  of  the  Vice- 
Presidents  in  1828.  In  1821  he  was  elected  a  Fellow  of  the  Royal 
Society,  and  served  on  the  Council  in  the  years  1839  and  1840. 

Mr.  Forster  did  not  contribute  any  paper  to  tbe  Philosophical 
Transactions.  He  was  the  author  of  two  papers  on  isolated  botanical 
subjects,  published  in  the  Linnsean  Transactions,  and  of  several  con- 
tributions to  the  scientific  periodicals  of  the  day.  His  knowledge  of 
the  species  of  British  plants  was  remarkably  accurate  as  well  as  ex- 
tensive, but  he  had  not  devoted  his  attention,  to  any  great  extent, 
to  the  science  of  Botany,  strictly  so  called, — to  the  minute  anatomy, 
the  physiology,  and  the  affinities  of  plants. 

He  was,  in  private  life,  one  of  the  most  amiable  and  estimable  of 
men,  and  arrived  at  a  fine  old  age,  surrounded  by  the  affection  and 
reverence  of  numerous  friends,  who  will  long  remember  with  regret 
the  kindliness  of  his  spirit,  the  almost  youthful  warmth  of  his  friend- 
ship, and  the  pleasant  playfulness,  the  simple  and  unaffected  ur- 
banity and  comrtesy  of  his  manners. 
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He  died  of  cholera  on  Wednesday  the  21st  of  Febnnury  m  the 
present  year,  at  the  advanced  age  of  eighty-four,  after  an  Ulness  of 
only  a  very  few  days;  and  it  is  belieyed  that  the  disease  whkk 
proved  fatid  to  him  was  contracted  at  one  of  his  frequent  visits  of 
mercy  at  the  Refuge  for  the  Destitute,  of  which  institution  he  wss 
one  of  the  most  zcHilous  and  efficient  supporters. 

After  having  heen  married  nearly  fifty  years,  Mr.  Forster  beeame 
a  widower  ab^t  four  years  before  his  death.     He  left  no  fiunily. 

One  who  knew  him  well,  has  most  felicitously  i^iplied  to  him 
these  lines  of  Flaminius,  of  which  every  word  is  singolaxly  appro- 
priate:— 

Fortunate  senex*  scnez  beafte. 

Quo  te  carmine  pnedicsre  possim  ? 

Est  domos  tibi  parya,  sed  sopeUex 

Munda  ....  et  ntis  hbrorum 

Magna  copia,  qui  ben^  ac  beatd 

Dooent  vivere :  menn  para,  victns 

Simpbdasimas.  . . 

Hce  ad  commoda  tarn  beata  magnum 

A^jungit  cnmuhun  bortalus  venustos. 

Adde  quod  viridia  tibi  senectns. 

Quod  mens  Candida,  candidiqne  mores. 

Abest  ambitio,  timorque  lethi, 

Et  quiequid  nusoam  ncit  ifufftsm : 

Nam  Deio  pietas  smica,  vit» 

Et  moiti  bona  cnncCa  poUioetur. 

Dr.  PnicHARD  was  bom  at  Ross,  Herefordshire.  In  eniiy  life  be 
manifested  a  decided  bent  towards  the  studies  which  in  after-years 
occupied  so  large  a  portion  of  his  time,  and  procured  for  him  the 
elevated  rank  which  he  took  among  men  of  science.  He  lukd  great 
readiness  in  acquiring  languages;  and  history  was  kis  never-fiuliBg 
delight.  He  chose  medicine  as  a  profession,  mainly  becanse  it  wm 
most  c(MDpatible  with  his  position  as  a  member  of  the  Soocty  of 
Friends ;  but  he  subsequently  joined  the  communion  of  the  Chuck 
of  England.  AAer  graduating  in  Edinburgh  he  spent  a  few  terms 
in  Cambridge,  and  afterwards  in  Oxford.  In  the  year  1810  he  set- 
tled in  Bristol.  He  became  phjsician  to  St.  Peter* s  Hospital  and  to 
the  Infirmary,  and  after  a  few  years  acquired  a  large  practiee,  ia 
which  he  continued  to  labour  till  the  year  1845,  vThen  he  reaoved 
to  London,  having  been  appointed  one  of  the  FariiameiitarT  Coss- 
miasioneri  in  Lunacy.  Dr.  Prichard  was  in  full  vigour  of  muid  and 
body  when  his  fatal  illness  befell  him,  early  in  Deeember  of  lass  year. 
It  was  of  comparatively  short  duration,  as  he  died  on  the  SSnd  of 
that  month. 

In  addition  to  the  distinction  which  he  had  obtained  aa  a  Felov 
of  the  Roval  Society,  he  was  elected  Corresponding  Member  of  the 
National  institute  of  France  and  of  the  French  Academy  of  Mcdi- 
cinOi  All  the  chief  learned  societies  on  the  continent  and  in  \mt 
rica  sent  him  diploosas  of  honorary  membership ;  and  in  the  yesr 
1835  he  received  the  highest  honour  which  the  University  of  OaJerd 
has  it  in  her  power  to  bestow, — the  degree  of  Doctor  im 
IjdipkMMu 
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The  work  by  which  Dr.  Prichard't  name  is  best  known  out  of  his 
own  profession,  is  entitled  *  Researches  into  the  Physical  History  of 
Mankind.'  The  first  edition  was  published  in  181d»  but  the  germ 
of  it  was  his  Inaugural  Thesis  '  De  Humani  Generis  Varietate,' 
printed  in  1810.  It  went  through  two  more  editions,  each  haying 
been  entirely  re-written.  The  third  was  extended  into  five  closely 
printed  volumes,  and  was  only  completed  in  the  year  1847*  This 
work  is  an  extensive*  collection  of  facts  regarding  the  origin,  dis- 
tribution, history  and  characters  of  the  different  tribes  of  man; 
but  the  facts  are  so  arranged  as  to  illustrate  the  great  argument 
which  runs  through  the  whole  treatise,  as  to  the  unity  of  the  species. 
He  made  a  most  comprehensive  inquiry  into  the  laws  which  govern 
the  origination  and  dispersion  of  all  organized  beings,  especially  as 
to  the  question  whether  each  species  in  the  animal  and  vegetable 
world  exists  only  as  the  progeny  of  one  race,  or  has  sprung  origi- 
nally from  several  distinct  sources ;  and  arrived  at  the  conclusion  that 
the  various  tribes  of  oi^ganized  beings  were  originally  placed  by  the 
Creator  in  certain  regions  for  which  they  are  by  their  nature  pecu« 
liariy  adapted ;  each  species  having  had  its  beginning  in  a  single  pair, 
and  the  progeny  having  been  left  to  disperse  themselves  according 
to  their  locomotive  powers,  or  their  capabilities  of  bearing  changes 
of  climate.  He  argued  by  analogy  that  if  the  races  of  men  belong 
to  one  species  in  the  zoological  sense^  it  is  extremely  improbable 
that  they  have  descended  from  more  than  one  stock,  especially  as 
their  locomotive  powers,  aided  by  the  resources  of  human  sagacity, 
are  greater  than  those  of  brute  animals.  That  they  are  of  one  spe- 
cies, he  proved  by  those  criteria  of  identity  of  species  which  are  af- 
forded :— 1.  By  the  principal  laws  of  the  animal  economy,  particu- 
larly those  governing  the  duration  of  life,  the  period  of  utero-gesta- 
tion,  and  the  phenomena  of  reproduction ;  ^.  By  like  pathological 
tendencies ;  3.  By  the  fertility  of  mixed  breeds.  A  very  cogent 
argument  in  the  same  direction  was  derived  from  the  comparison  of 
the  psychical  qualities  of  species,  as  it  appears  that  the  species  which 
are  most  similar  to  each  other  and  belong  to  the  same  genus,  are 
endowed  with  instincts  even  more  distinct  and  characteristic  than 
peculiarities  of  bodily  structure.  An  extensive  survey  of  the  human 
races  in  this  point  of  view  shows  that  even  the  most  dissiinilar  are 
all  possessed  of  common  affections  and  sympathies,  and  are  subjected 
to  precisely  analogous  laws  of  feeling  and  action,  and  that  there- 
fore, in  so  far  as  this  evidence  goes,  they  belong  to  one  species  or 
lineage.  As  to  the  differences  in  colour,  integument,  hair,  form 
and  structure,  he  showed  that  no  remarkable  instance  of  variation  is 
discoverable  in  mankind  of  which  a  parallel  may  not  be  found  in 
the  varieties  which  arise  in  the  species  of  the  lower  animals.  These 
several  analogical  arguments  were  confirmed  by  the  hisiorical  in- 
vestigation of  the  different  races  of  men,  in  which  the  author  took 
occasion  to  show  that  all  the  different  physical  and  psychological 
characters,  which  had  been  before  proved  by  analogy  to  be  within 
the  limits  of  mere  variation  in  species,  have  actually  arisen  in  re- 
peated instances,  and  have  generally  displayed  themselves  under  the 
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iDflaence  of  nimilar  external  ageDcies.  In  tracing  the  genealogy  of 
nations,  Dr.  Prichard  showed  the  mo«t  abundant  and  various  erudi- 
tion, not  only  iu  his  account  of  aii  that  can  be  gleaned  from  historicil 
testimonies,  but  also  in  the  evidence  which  he  gathered  from  the  re- 
lations  of  languages. 

Dr.  Prichard,  early  in  his  literary  career,  distinguished  himself  by 
his  researches  in  Egyptian  learning,  having,  in  the  year  1819,  pub- 
lished a  treatise  on  Egyptian  Mythology.  The  Chevalier  Bunsen 
has  borne  testimony  to  the  high  character  of  this  work  in  the  follow- 
ing passage : — *'  Simultaneously  with  the  first  steps  in  the  progress 
of  modern  hieroglyphical  discovery.  Dr.  Prichardy  one  of  the  most 
acute  and  learned  investigators  of  his  time,  had  once  more  vindicated 
the  claims  of  Egypt  to  a  primeval  chronology,  and  suggested  a  col- 
lection of  the  lists  of  Eratosthenes  and  Mauetho  as  the  true  method 
of  elucidating  the  earliest  period.  In  the  work  on  Egyptian  chro- 
nology and  mythology  he  shows  that  the  continually  recurring  co- 
incidences which  they  offer  must  represent  a  chronological  canon.** 

Not  the  least  of  Dr.  Prichard's  contributions  to  science  was  his 
inquiry  into  the  origin  of  the  Celtic  nations,  in  which  he  gave  satis- 
factory proof  that  their  dialects  are  referable  to  the  same  stock  as 
the  Sanscrit,  Greek,  Latin,  and  Teutonic  languages,  and  thus  com- 
plete the  Indo-European  group. 

Dr.  Prichard  enriched  the  literature  of  his  profession  with  some 
very  valuable  works.  His  treatise  on  Nervous  Diseases  presented 
the  first  systematic  attempt  at  discriminating  those  forms  of  nervous 
disorder  which  owe  their  origin  to  irritation  in  organs  remote  from 
the  cerebro-spinal  centres.  His  writings  on  Insanity  will  ever  be 
remembered  as  having  given  dbtinct  expression  and  proof  to  the 
idea  that  a  large  number  of  cases  of  mental  disease  are  characterized 
by  perversion  of  the  emotions,  sentinieuts,  instincts  and  habitudes  of 
action  rather  than  by  intellectual  error.  To  thb  form  of  mental 
disorder  he  gave  the  name  of  Moral  Insanity. 

The  remarkable  intellectual  endowments  of  this  distinguished  man 
are  obviously  inferrible  from  the  fact  that  he  produced  works  which 
in  their  several  departments  have  attained  the  highest  rank  in  the 
estimation  of  the  learned  of  all  countries. 

It  only  remains  to  be  added,  that  in  the  domestic  and  social  rela- 
tions of  life  his  character  was  conspicuous  for  integrity,  goodness, 
benevolence  and  piety.  The  honour  with  which  his  name  was 
greeted  abroad  was  well  answered  by  the  afiectionate  respect  which 
attended  it  in  private  circles.  His  removal  from  the  world  of  sci- 
ence, while  it  cannot  but  be  deplored,  is  yet  somewhat  compensated 
by  his  great  works ;  but  the  loss  to  his  friends  is  one  that  can  never 
be  repaired. 

Miyor  Thomas  Henry  Shadwell  Clerks  expired  on  the 
19th  of  last  April,  under  an  attack  of  paralysis,  at  his  residence  in 
Brompton  Grove.  Educated  at  the  Royal  Military  College  of 
Marlow,  he  there  attained  the  distinction  among  his  young  associates 
of  being  a  Cadet  Officer.    Major  Clerke  was  appointed  to  the  28th 


889 

[{egiment  in  1805.  He  served  with  great  credit  and  gallantry  in 
the  5th  Regiment  during  tbe  first  years  of  the  Peninsular  cam paigns, 
having  been  present  at  the  general  actions  of  Rolaeia,  Vimiero, 
Coruuna,  and  Busaco,  and  at  the  combats  of  Almeida,  the  Coa, 
Pombal  and  Uedinha,  at  the  last- mentioned  of  which  places  he  lost 
his  right  leg  on  the  1 2th  of  March  181 1.  Having  become  after  the 
conclusion  of  the  war  a  Captain  of  the  Staff  Depdt,  he  obtained  his 
majority  in  1830,  and  was  subsequently  named  a  Knight  Companion 
of  the  Royal  Guelphic  order. 

Major  Clerke  was  the  founder  of  the  United  Service  Journal,  and 
acted  as  Editor  of  that  highly  useful  periodical  from  its  commence- 
ment in  1829  until  18'^2,  during  which  time  he  zealously  seconded 
every  enterprise  for  the  advancement  of  professional  knowledge,  lite- 
rature and  science  among  naval  and  military  oHIicers.  In  carrying 
out  this  object,  he  was  further  inntrumcntal  in  e:itabliHhing  the  United 
Service  Museum,  of  which  he  became  one  of  the  managers. 

At  the  time  of  his  death  Major  Clerke  was  a  Fellow  of  the  Royal, 
Geological,  Royal  Astronomical  and  Royal  GfOgraphical  Societies, 
and  it  is  but  justice  to  his  memory  to  say,  that  his  loss  is  as  deeply 
deplored  by  his  numerous  friends  in  those  lM)dies,  as  by  his  old  asso- 
ciates in  arms,  for  his  good  social  qualities,  his  energy  uf  character 
and  his  warmth  of  heart. 

On  the  motion  of  Sir  Harry  Ingiis,  Bart.,  seconded  by  tiie  Lord 
('hief  Baron,  the  best  thanks  of  the  Society  were  tt^ndered  to  the 
President  for  his  excellent  address,  and  kis  Lordship  was  requested 
to  permit  the  same  to  be  printed  and  circulated  to  the  Society. 

The  Statutes  relating  to  the  election  of  Officers  and  Council 
having  been  read,  and  Dr.  Webster  and  Mr.  Pratt  having,  with  the 
consent  of  the  Society,  been  nominated  Scrutators,  the  voU'S  of  the 
Fellows  present  were  collected. 

The  following  Noblemen  and  Gentlemen  were  reported  duly 
I'leeted  OHicers  and  Council  for  the  ensuing  year: — 

President. — The  Earl  of  Rosse. 

Tt^aturer. — George  Rennie,  Esq. 

c«     ^     •       /  Samuel  Hunter  Christie,  Esq.,  M.A. 
i^ecTeutTtes.  <  r^.,  i>  n    c* 

\  Thomas  Bell,  Esq. 

Foreign  Secretary, — Lieut.-Col.  Edward  Sabine,  R.A. 

Other  Members  of  the  Council, — John  Couch  Adams,  Esq.,  M.A. ; 
.John  Joseph  Bennett,  Esq.;  Sir  Benjamin  Collins  Brodie,  Bart.; 
Charles  Darwin,  Esq.,  M.A. ;  John  Forbes,  M.D. ;  William  Robert 
Grove,  Esq.,  M.A. ;  Leonard  Horner,  Esq.;  Gideon  Algernon  Man- 
tell,  Esq.,  LL.D  ;  William  Allen  Miller,  M.D.;  Rev.  Hcnrv  Mose- 
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ley,  M.A.;  Sir  Roderick  Impey  Murchison,  M.A.;  Richard  Owes, 
Esq.;  Rt«  Hon.  Sir  Frederick  Pollock^  M.A.;  LieuLCoL  William 
Reid,  R.E. ;  Peter  Mark  Roget,  M.D. ;  Charles  Wheatotone,  Esq. 

The  thanks  of  the  Society  were  given  to  the  Scratators  for  their 
trouble  in  examining  the  lists. 

On  the  motion  of  Sir  Robert  Harry  Inglis,  Bart,  seconded  by 
Sir  Roderick  Impey  Murchison,  it  was  resolved,  that  the  respectful 
thanks  of  the  Society  be  given  to  Lord  John  Russell,  F.R.S.,  for 
the  intention  which  he  has  announced  of  recommending  to  Her 
Majesty,  to  grant  to  the  Royal  Society,  and  to  confide  to  the  discre- 
tion of  the  Council,  the  sum  of  One  Thousand  Pounds  annually  u 
an  encouragement  for  the  promotion  of  Science,  and  that  the  Pre- 
sident be  requested  to  convey  to  Lord  John  Russell,  the  sense  en- 
tertained by  the  Society,  as  well  as  by  the  Council,  of  His  Lordships 
zeal  thus  manifested  for  the  benefit  of  Science. 

The  following  is  a  statement  of  the  Receipts  and  Expenditure 
during  the  past  year : — 


Statement  of  the  Receipts  and  Payments  of  the  Royal  Society  between 

Nov.  29,  1848,  and  Nov.  29.  1849. 

RECEIPTS. 

£       s.  d. 

Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  . .     484  13  1 

Weekly  Contributions,  at  one  shilling   46  16     0 

Annual  Contributions  at  £4    1084     0    0 

1130  16  0 

18  Admission  Fees 180    0  0 

1  Composition  for  Annual  Payments  at  £60    60     0  0 

4  Compositions  for  Annual  Payments  at  £40 1 60    0  0 

One  ycar*s  rent  of  estate  at  Mablethorpe:  due 

at  Michaelmas  1848 125     0     0 

One  year's  Income  Tax 3  13     0 

121      7    0 

One  year's  rent  of  estate  at  Acton :  due  at 

Michaelmas  1849 70     0     0 

One  year's  Income  Tax 2     0  10 

67   19     2 

One  ycar\s  Fee  farm  rent  of  lands  in  Sussex : 

due  at  Michaelmas  1849    19     4    0 

Two  Yearsj'  rent  from  Royal  College  of  Phy- 
sicians      6     0    0 

Carried  forward 2229  193 
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£    «.     d. 

Brought  forward 2229  19    3 

.videnda  on  Stock : — 

One  year's  dividendon£  14,000  Reduced  3  per 

cent.  Annuities 420    0    0 

Less  Income  Tax   12     5     0 

407  15    0 

One  year's  dividend  on  £6385  3«.  8d.  3  per 

cent.  Consols 191     6     6 

Less  Income  Tax    5     7     2 

185  19    4 

Haifa  year's  dividend  un  £3459  U.  Id.  3  per 
cent.  Consols,  produce  of  sale  of  premises 

in  Coleman  Street . . .  ^ 51  15     7 

Less  Income  Tax 110     2 

50    5     5 

Donation  Fund, 
One  year's  dividend  on  £5331  lOt.  8i.  Consols  152     9     9 
Less  Income  Tax    4     6    4 

148     3     5 

Rumford  F^nd, 
One  year's  dividend  on  £2430  I  $«.  bd.  Consols     72  17     9 
Less  Income  Tax    2     1     9 

70  16    0 

Fairchild  Fund. 
One  year's  dividend  on  £100  New  South  Sea 

Annuities 3     0    0 

Bakerian  Lecture  and  Copley  Medal  Fund. 
Haifa  year's  dividend  on  £366  16«.  \d.  New 

South  Sea  Annuities 5     9     0 

Less  Income  Tax 0     3     1 

5     5  11 

Wintringham  Fund. 
One  year's  dividend  on  £1200  Consols  ....      36     0     0 
Less  Income  Tax   1     1     0 

34  19     0 

jMellaneous  Receipts : — 

Sale  of  Philosophical  Transactions,  Abstracts 
of  Papers,  and  Catalogues  of  the  Ruyal  So- 
ciety's Library    154     i     3 

Total  Receipts £3290    4     7 


3* 


B&2 
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£    f.    d. 
Ftdrckiid  Lecture. — fhe  Rev.  J.  J.  Ellis,  for  delivering  the 

Fairchad  Ucture  for  1849 3    0    0 

Bakerian  Lecture. — M.  Faraday,  Esq.,  for  the  Bakerian  Lee- 

tore  for  1849    4     0    0 

Books  purchased :  £    s.     d. 

Dulau  and  Co. :  for  Books 3117     3 

Taylor:  for  ditto 70  IG  11 

Williams :  for  ditto 2  12     6 

Second-hand,  ditto 16  15     6 

122    2    2 

Salaries : — 

S.  H.  Christie,  Esq.,  one  year,  as  Secretary. .  105  0  0 

Thomas  Bell,  Esq.,  one  year,  as  Secretary  . .  105  0  0 

Ditto  fur  Index  tu  Phil.  Trans 5  5  0 

Cul.  Sabine,  one  year,  as  Foreign  Secretary. .  20  0  0 
Charles  R.  Weld,  Esq.,  one  year,  as  Assistant- 
Secretary  and  Librarian 300  0  0 

Mr.  White,  one  year,  as  Attendant 90  0  0 

G.  lloltzer,  one  year,  as  Porter 30  0  0 

Ditto,  for  extra  Porterage 10  0  0 

665     5    0 

Purchase  of  £487  16*.  Id.  3  per  cent.  Consols 450  0  0 

Ditto  of  £366  16^.  Id.  South  Sea  Annuities 333  6  8 

Powers  of  Attorney 4  6  0 

Fire  Insurance,  on  the  Society's  Property 45  1  6 

Gratuity  to  Bank  Clerks 1  1  0 

Bills:— 

Taylors : 

Printing  the  Phil.  Trans.,  1848,  part  e  ..      84   18     0 

Ditto,  1849,  part  1 105   15     0 

Diito,  Proceedings,  Nos.  7 1 — 72;  Circulars, 

Lists  of  Fellows,  Ballot-lists,  Statement 

of  Payments,  and  Minutes  of  Couucil; 

&c.  &c 89   19     0 

aSO   12    0 

Baeire : 

Engraving   Plates   in  Transactions,  1849, 

part  1 59     0     0 

Ditto,  1849,  part  2 101     4     4 

160     4    4 

Carried  forward. . 2068  18    6 
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£     8.    d. 

Brought  forward 2068  18     8 

Dinkel : 

For  Lithography     28  10     0 

Walker: 

For  Printing  Charts 41     6     2 

69  16     2 

Bowles  and  Ghurdiner : 

Paper  for  the  Phil.  Trant.,  18I8»  part  «» 

and  18l9y  part  1 89     2     0 

Gyde: 

Boarding  and  Sewing  800  Parts  of  Phil. 

Trans.,  1848,  part  Si    11     4     0 

Ditto,  1849,  part  1 11     4     0 

Ditto,  Extra  binding 16     1     8 

38     9     8 

ickett: 

Bookbinding 48  14     9 

mbird: 

For  Sutionery   13  19     2 

.nnderson : 

For  Shipping  Expenses 12     4  10 

lughan: 

For  ditto     2  11     7 

'ccknell  and  Turner : 

Candles,  and  Lamp  Oil 31   16     6 

mold: 

For  Coals 27  12     0 

willim : 

Mats,  Bmshes,  Fire-wood,  &c 7  13     5 

ibitt: 

For  repairs  and  relaying  Carpets,  &c 22     1   10 

ack: 

For  Replating     7     5     8 

iioolbred : 

For  Linen    5   12     6 

harlton : 

For  Cases  and  Shelves ....      14     4     0 

harpus: 

ForChina ; 5     1     4 

umphries : 

For  Livery 5   10     0 

ea.  Waiters,  &c.  at  Ordinary  Meetings    ....      34     4     6 

238  12     1 

axes : 

Land  and  Assessed  Taxes 21     9     7 

Income  Tax 4   19     2 

26     8     9 

Carried  forward 2531     7     4 
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£     M.     I 

Brought  forward 2531     7    4 

Donation  Fond : 

Mr.  Miller,  for  Meteorological  Instruments   25     0    0 

Mr.  Glaisher,  for  Reduction  of  Meteorological  Observations      50    0    0 

Petty  Charges : 

Postage  and  Carriage 41  14     8 

Expenses  on  Foreign  Packets,  &c 10  12     7 

Stamps 2    2    0 

Charwoman's  Wages 81  18    0 

Extra  Cleaning 10     111 

Miscell^eous  expenses 34     3     4 

130  12    6 

Balance  in  the  hands  of  the  Treasurer 553    4    9 


Total £3290    4    7 


GEORGE  RENNIE,  Treasurer. 

November  20th,  1 849. 


EsitUee  and  Property  of  the  Royal  Society. 

Estate  at  Mablethorpe,  Lincolnshire  (55  a.  2  a.  2  p.).  Rent  £125  per 
annum. 

Estate  at  Acton,  Middlesex  (33  acres).     Rent  £70  per  annum. 

Fee  farm  rent  in  Sussex,  £19  4s.  per  annum. 

One-fifth  of  the  clear  rent  of  an  estate  at  Lambeth  Hill,  from  the  College 
of  Physicians,  £3  per  annum. 

£14,000  Reduced  3  per  cent.  Annuities. 

£18,799  7s.  lOd.  Consolidated  Bank  Annuities. 

£466  ISs.  Id,  New  South  Sea  Annuities. 


The  Receipts  during  the  past  year,  exclusive  of  the 

Balance,  amounted  to: — £2805  lis.  6d. 
The  Expenditure  during  the  same  period,  exclusive  of 

the  sum  of  £783  6s.  8flf.  invested  in  the  Funds,  was : — ^£1953  13    2 


The  Balance    in  hand,  now  belonging    to  the  Donation  Fund,  is 
£210  5«.  lid. 
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The  following  taUe  shows  the  progress  and  present  state  of  the  Society 
with  respect  to  the  number  of  Fellows : — 


Patron 

and 

Hononury. 

Having 
com- 
pounded. 

Paying 

£2l2i. 

Annually. 

Paying 

£4 
Annually. 

TotaL 

November  1848. .  . . 
Since  elected 

13 

48 

471 

+  4 

+  1 

18 

264 
-1-15 
-1 
-1 
-1 
-5 

814 
+  19 

-1 
-1 

-23 

Since  compounded 
Defaulters 

Withdrawn    

Since  deceased  . .  • . 

—  18 

November  1849. . . . 

13 

48 

458 

18 

271 

808 

Annual  Contrilmtions, 

1830 £363 

1831 ,.  286 

1832 255 

1833 283 

1834 318 

1835 346 

1836 495 

1837 531 

1838 599 

1839 666 

1840 767 

1841 815 

1842 910 

1843 933 

1844 1025 

1845 1010 

1846 1074 

1847 1116 

1848 1122 

1849 1130 


4  0 


0 

0 

6 

0 

7 

6 

18 

6 

12 

6 

0 

0 

0 

0 

4 

0 

16 

0 

4 

0 

12 

0 

8 

0 

16 

0 

16 

0 

0 

0 

0 

0 

8 

0 

16 

0 

16 

0 

PROCEEDINGS 


OF 


THE  ROYAL  SOCIETY 


1849. 


No.  75. 


Dec.  6, 1849. 
GEORGE  RENNIE,  Etq.,  Vice-President,  in  the  Chair. 

The  Chairman  announced  that  the  Earl  of  Rosse  had  nominated 
as  Vice-Presidents  :— 


George  Rennie,  Esq. 
Sir  B.  C.  Brodie,  Bart 
Sir  Roderick  h  M orchison. 


Professor  Owen. 
Lieut-Col.  Reid,  R.E. 
Peter  Mari&  Roget,  M.D. 


The  Right  Hon.  Thomas  Babington  Macaulay  was  admitted  into 
the  Society. 


Dec.  13,  184^9. 

In  consequence  of  the  funeral  of  Her  late  Majesty  the  Queen 
Dowager  taking  place  this  day,  no  Meeting  of  the  Society  was 
held. 


December  20,  1849. 
Dr.  ROGET,  Vice-President,  in  the  Chair. 

A.  C.  Ramsay,  Esq.,  was  admitted  into  the  Society. 

The  Bakerian  Lecture  was  delivered  by  Professor  Graham,  F.R.S., 
**  On  the  Diffusion  of  Liquids.** 

The  apparatus  used  in  studying  the  diffusion  of  salts  and  other 
substances  into  water  was  very  simple.  It  consisted  of  an  open 
phial  to  contain  the  solution  of  the  t«alt  to  be  diffused,  which  was 
entirely  immersed  in  a  large  jar  of  pure  water,  so  that  the  solution 
in  the  phial  communicated  freely  with  the  latter.  Phiab  cast  in  a 
mould  of  the  capacity  of  four  ounces  of  water,  or  more  nearly  2000 
grains,  were  generally  employed,  which  were  ground  down  to  a  uni- 
form height  of  .S'8  inches.    The  neck  was  0*5  inch  in  depth,  and  the 
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aperture  or  mouth  of  the  phial  1*25  inch  in  diameter.  The  phial  was 
filled  up  with  the  solution  to  be  diffused  till  it  reached  the  point  of 
a  pin  dipping  exactly  0'5  inch  into  the  mouth  of  the  bottle.  This 
being  the  solution  coll  or  bottle,  and  the  external  jar  the  **  water- 
jar,"  the  pair  together  form  a  "  diffusion  cell."  The  diffusion  was 
stopped,  generally  after  seven  or  eight  days,  by  closing  the  mouth 
of  tlie  phial  with  a  plate  of  glass,  and  then  raising  it  out  of  the 
water-jar.  The  quantity  of  salt  which  had  found  its  way  into  the 
water-jar — the  diffusion  product  as  it  was  called — was  then  deter- 
mined by  evaporating  to  dryness. 

The  characters  of  liquid  diffusion  were  first  examined  in  detail 
with  reference  to  common  salt. 

It  was  found,  first,  that  with  solutions  containing  ly  2,  3  and  4 
per  cent,  of  salt,  the  quantities  which  diffused  out  of  the  phials  into 
the  water  of  the  jars,  and  were  obtained  by  evaporating  the  latter, 
in  a  constant  period  of  eight  days,  were  as  nearly  in  proportion  to 
these  numbers,  as  1,  1*99,  3*01  and  4*00;  and  that  in  repetitions  of 
the  experiments,  the  results  did  not  vary  more  than  l-40th  part. 
The  proportion  of  salt  which  diffused  out  in  such  experiments 
amounted  to  about  1  -8th  of  the  whole. 

Secondly,  that  the  proportion  of  salt  diffused  increases  with  the 
temperature ;  an  elevation  of  80^  Fahr.  doubling  the  quantity  of 
chloride  of  sodium  diffused  in  the  same  time. 

The  diffusibility  of  a  variety  of  substances  was  next  compared, 
a  solution  of  '20  parts  of  the  substance  in  100  water  being  always 
used.  Some  of  the  results  were  as  follows,  the  quantities  diffused 
being  expressed  in  grains :  chloride  of  sodium  58*68,  sulphate  of 
magnesia  27 •42,  sulphate  of  water  69*32,  crystallized  cane-sugar 
26*74,  starch-sugar  26*94,  gum-arabic  13*24,  albumen  3*03.  The 
low  diffusibility  of  albumen  h  very  remarkable,  and  the  value  of  this 
property  in  retaining  the  serous  fluids  within  the  blood-vessels  at 
once  suggests  itself.  It  was  further  observed,  that  common  salt, 
sugar  and  urea,  added  to  the  albumen  under  difibsion,  diffused  away 
from  the  latter  as  readily  as  from  their  aqueous  solutions.  Urea 
itself  is  as  highly  diffusible  as  chloride  of  sodium. 

In  comparing  the  diffusion  of  salts  dissolved  in  10  times  their 
weight  of  water,  it  was  found  that  isomorphous  compounds  generally 
had  an  equal  diffusibility,  chloride  of  potassium  corresponding  with 
chloride  of  ammonium,  nitrate  of  potash  with  nitrate  of  ammonia, 
and  sulphate  of  magnesia  with  sulphate  of  zinc.  The  most  remark- 
able circumstance  is  that  these  pairs  are  "  equi-diffusive,"  not  for 
chemically  equivalent  quantities,  but  for  equal  weights  simply.  The 
acids  differed  greatly  in  diffusibility,  nitric  acid  being  nearly  four 
times  more  diffusive  than  phosphoric  acid ;  but  these  substances 
also  fell  into  groups,  nitric  and  hydrochloric  acids  appearing  to  be 
equally  diffusive ;  so  also  acetic  and  sulphuric  acids.  Soluble  sub- 
salts  and  tiie  amn:oniated  salts  of  the  metals  present  a  surprisingly 
low  diffusibility ;  the  quantities  diffused,  under  similar  circumstances, 
of  the  three  salts,  sulphate  of  ammonia,  sulphate  of  copper,  and  the 
blue  ammonio-sulphate  of  copper  being  very  nearly  as  8, 4  and  I. 
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When  two  salts  are  mixed  in  the  solution-cell,  they  diffuse  out 
into  the  water  atmosphere  separately  and  independently  of  each 
other,  according  to  their  individual  diffusibilities.  This  is  quite  ana- 
logous to  what  happens  when  mixed  gases  are  diffused  into  air.  An 
important  consequence  is,  that  in  liquid  diffusion  we  have  a  new 
method  of  separation  or  analysis  for  many  soluble  bodies,  quite  ana- 
logous in  principle  to  the  separation  of  unequally  volatile  substances 
in  the  process  of  distillation.  Thus,  it  was  shown  that  chlorides 
diffuse  out  from  sulphates  and  carbonates,  and  salts  of  potash  from 
salts  of  soda;  and  that  from  sea-water  the  salts  of  soda  diffuse  out 
into  pure  water  faster  than  the  salts  of  magnesia.  The  latter  cir- 
cumstance was  applied  to  explain  the  discordant  results  which  have 
been  obtained  by  different  chemists  in  the  analyses  of  the  water  of 
the  Dead  Sea,  taken  near  the  surface ;  the  different  salts  diffusing 
up  into  the  sheet  of  fresh  water,  with  which  the  lake  is  periodically' 
covered,  with  unequal  velocity. 

It  was  further  shown  that  chemical  decompositions  may  be  pro- 
duced by  liquid  diffusion  ;  the  constituents  of  a  double  salt  of  so 
much  stability  as  common  alum  being  separated,  and  the  sulphate  of 
potash  diffusing  in  the  largest  proportion.  In  fact,  the  diffusive  force 
is  one  of  great  energy,  and  quite  as  capable  of  breaking  up  com*- 
pounds  as  the  unequal  volatility  of  their  constituents.  Many  empiri- 
cal operations  in  the  chemical  arts,  it  was  said,  have  their  foundation 
in  such  decompositions. 

Again,  one  salt,  such  as  nitrate  of  potash,  will  diffuse  into  a  solu- 
tion of  another  salt,  such  as  nitrate  of  ammonia,  as  rapidly  a5  into 
pure  water;  the  salts  appearing  mutually  diffusible,  as  gases  are 
known  to  be. 

Lastly,  the  diffusibilities  of  the  salts  into  water,  like  those  of  the 
gases  into  air,  appear  to  be  connected  by  simple  numerical  relations. 
These  relations  are  best  observed  when  dilute  solutions  of  the  salts 
are  diffused  from  the  solution-cell,  such  as  4,  2  or  even  I  per  cent, 
of  salt.  The  quantities  diffused  in  the  same  time  from  4>  per  cent, 
solutions  of  the  three  salts,  carbonate  of  potash,  sulphate  of  potash 
and  sulphate  of  ammonia,  were  10*25,  10*57  and  10*51  grains  re- 
spectively ;  and  a  similar  approach  to  equality  was  observed  in  the 
],  2,  and  6f  per  cent,  solutions  of  the  same  salts.  It  also  held  at 
different  temperatures.  The  acetate  of  potash  appeared  to  coincide 
in  diffusibility  with  the  same  group,  and  so  did  tlie  ferrocyanide  of 
potassium.  The  nitrate  of  potash,  chlorate  of  potash,  nitrate  of  am- 
monia, chloride  of  potassium  and  chloride  of  ammonium  formed  an- 
other equi-diffusive  group.  The  times  in  which  an  equal  amount  of 
diffusion  took  place  in  these  two  groups  appear  to  be  as  1  for  the 
second  to  1*4142  for  the  first,  or  as  1  to  the  square  root  of  2.  Now 
in  gases,  the  squares  of  the  times  of  equal  diffusion  are  the  depisities 
qft/ie  pases.  The  relation  between  the  sulphate  of  potash  and  nitrate 
of  potash  groups  would  therefore  fall,  to  be  referred  to  the  diffusion 
molecule  or  diffusion  vapour  of  the  first  group  having  a  density  re- 
presented by  2,  while  that  of  the  second  group  is  represented  by  1. 

The  corresponding  salts  of  soda  appeared  to  fall  into  a  nitrate  aud 
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sulphate  group  al90»  which  have  the  same  relatioii  to  eaeh  other  at 
the  potash  salts. 

The  relation  of  the  salts  of  potash  to  those  of  soda,  in  times  of 
equal  diffusibtlibr,  appeared  to  be  as  the  square  root  of  8  to  the  square 
root  of  3 ;  which  gives  the  relation  in  density  of  their  diffusion  mo- 
lecules, as  2  to  S.  Hydrate  of  potash  and  sulphate  of  magnesia  were 
less  fully  examined,  but  the  first  presented  sensibly  double  the  dif- 
fusibility  of  sulphate  of  potash,  and  four  times  the  diffosibility  of  the 
sulphate  of  magnesia.  If  these  times  are  all  squared,  the  fcilowing 
remarkable  ratios  are  obtained  for  the  densities  of  the  diffusion  mo- 
lecules of  these  different  salts,  each  of  which  is  the  type  of  a  elaas  of 
salts,  hydrate  of  potash  1,  nitrate  of  potash  2,  sulphate  of  potash  4, 
sulphate  of  magnesia  16,  with  nitrate  of  soda  3  and  sulphate  of  soda  6. 

In  conclusion,  it  was  observed,  that  it  is  these  diffusion  molecules 
of  the  salts  which  are  concerned  in  solubility,  and  not  the  Daltonian 
atoms  or  equivalents  of  chemical  combination ;  and  the  application 
was  indicated  of  the  knowledge  of  the  diffusibilities  of  diff^nt  sub- 
stances to  a  proper  study  of  endosmose. 


January  10,  1850. 

GEORGE  RENNIE,  Esq^  Vice-President,  Treasurer,in  the  Chair. 

The  Right  Rev.  The  Lord  Bishop  of  Manchester  was  admitted 
into  the  Society. 

The  following  papers  were  read : — 

1.  '*  Experiments  and  Observations  upon  the  Properties  of  Light" 
By  Lord  Brougham,  F.K.S.  &c. 

The  author  states  that  the  optical  inquiries  of  which  he  here 
gives  an  account  were  conducted  in  the  first  instance  under  the  most 
favourable  circumstances,  arising  from  the  climate  of  Provence, 
where  they  were  commenced,  being  peculiarly  adapted  to  such 
studies :  he  further  states  that  he  subsequently  had  the  great  benefit 
of  a  most  excellent  set  of  instruments  made  by  M.  Soleil  of  Paris ; 
remarking,  however,  that  this  delicate  apparatus  is  only  required 
for  experiments  of  a  kind  to  depend  upon  nice  measurements,  and 
that  ail  the  principles  which  he  has  to  note  in  this  paper  as  the 
result  of  his  experiments  can  be  made  with  the  most  simple  appa- 
ratus and  without  any  difficulty  or  expense.  His  statement  of  the 
results  of  his  experiments  is  thrown  into  the  form  of  definitions 
and  propositions,  for  the  purpose  of  making  it  shorter  and  more 
distinct,  and  of  subjecting  his  doctrines  to  a  fuller  scrutiny.  He 
premises  that  he  purposely  avoids  all  arguments  and  suggestions 
upon  the  two  rival  theories,  the  Newtonian  or  Atomic,  and  the  Un- 
dulatory. 

The  following  are  the  author*s  Definitions  and  Propositions. 

Definitions. 

1.  Flexion  is  the  bending  of  the  rays  of  light  out  of  their  coune 
in  passing  near  bodies. 
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^.  Flexiou  IB  of  two  kinds— iii/lfea»oM,  or  the  beudiug  towards  the 
body ;  deflexion^  or  the  bending  from  the  body. 

3.  FlexUnliiy^  deflmbiUiyy  inflexibility  express  the  disposition  of 
the  homogeneous  or  colour-making  rays  to  be  bent,  deflected^ 
inflected  by  bodies  near  which  they  pass. 

Proposition  I. 

The  flexion  of  any  pencil  or  beam,  whether  of  white  or  of  homo* 
geneous  light,  is  in  some  constant  proportion  to  the  breadth  of  the 
coloured  fringes  formed  by  the  rays  after  passing  by  the  bending 
body.  Those  fringes  are  not  three,  but  a  very  great  number,  con- 
tinually decreasing  as  they  recede  from  the  bending  body,  in  de- 
flexion, where  only  one  bending  body  is  acting ;  and  they  are  real 
images  of  the  luminous  body  by  whose  light  they  are  formed. 

Profosition  II. 

The  rays  of  light  when  inflected  by  bodieii  near  which  they  pass 
are  thrown  into  a  condition  or  state  which  disposes  them  to  be  on 
one  side  more  easily  deflected  than  they  were  before  the  first  flexion ; 
and  disposes  them  on  the  other  side  to  be  less  easily  deflected :  and 
when  deflected  by  bodies  they  are  thrown  into  a  condition  or  state 
which  disposes  them  to  be  more  easily  inflected,  and  on  the  other 
side  to  be  less  easily  inflected  than  they  were  before  the  first  flexion. 

Proposition  III. 

The  disposition  communicated  to  the  rays  by  the  flexion  is  alter- 
native ;  and  after  inflexion  they  cannot  be  again  inflected  on  either 
side ;  nor  after  deflexion  can  they  be  deflected.  But  they  may  be 
deflected  after  inflexion,  and  inflected  after  deflexion,  by  acting  on 
the  sides  disposed,  and  not  by  acting  upon  the  sides  polarized. 

Proposition  IV. 

The  deposition  impressed  upon  the  rays,  whether  to  be  easily  de- 
flected or  easily  inflected,  is  strongest  nearest  the  first  bending  body, 
and  decreases  as  the  dbtance  increases. 

Proposition  V. 

The  fringes  made  by  the  second  body  acting  upon  the  rays  de- 
flected by  the  first,  must,  according  to  the  calculus  applied  to  the 
case,  be  broader  than  those  made  by  the  second  body  deflecting  those 
rays  inflected  by  the  first. 

Proposition  VI. 

When  one  body  only  acts  upon  the  rays,  it  must, by  deflexion,  form 
them  into  fringes  or  images  decreasing  as  the  distance  from  the 
bending  body  increases.  But  when  the  rays  deflected  aud  disposed 
by  one  body  are  afterwards  inflected  by  a  second  body,  the  fringes 
will  increase  as  they  recede  from  the  direct  rays.  Also  when  the 
fringes  made  by  the  inflexion  of  one  body,  and  which  increase  with 
the  distance  from  the  direct  rays,  are  deflected  by  a  second  body. 
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the  effect  of  the  dispotition  and  of  thft  distances  is  such  as  to  eonect 
the  effect  of  the  first  flexion,  and  the  fringes  by  deflexion  of  the 
second  body  are  made  to  decrease  as  they  recede  from  the  direct 
rays* 

Proposition  VU. 

It  is  proved  by  experiment  that  the  inflexion  of  the  second  body 
makes  broader  fringes  or  images  than  its  deflexion,  after  the  de- 
flexion and  inflexion  of  the  flrst  body  respectively ;  and  also  that 
the  deflexion  fringes  decrease,  and  the  inflexion  fringes  increase  with 
the  distance  from  the  direct  rays. 

Proposition  VIII. 

The  joint  action  of  two  Ixxlies  situated  similarly  with  respect  to 
the  rays  which  pass  between  them  so  near  as  to  be  affected  by  both 
bodies,  must,  whatever  be  the  law  of  their  action,  provided  it  be  in- 
versely, as  some  power  of  the  distance,  produce  fringes  or  images 
which  increase  with  the  distance  from  the  direct  rays. 

Proposition  IX. 

It  is  proved  by  experiment  that  the  fringes  or  images  increase  as 
the  distance  increases  from  the  direct  rays. 

These  propositions  are  illustrated  by  particular  instances,  and  their 
truth  is  shown  by  experiments  and  by  some  mathematical  investiga- 
tions. The  author  concludes  his  paper  by  a  few  observations  tending 
further  to  illustrate  and  confirm  the  foregoing  propositions,  and  for 
the  purpose  of  removing  one  or  two  difficulties  which  had  occurred 
to  others  until  they  were  met  by  facts,  and  also  of  showing  the 
tendency  of  the  results  at  which  he  had  arrived. 

2.  "  Electro-Physiological  Researches." — 7th  Series.  By  Signer 
C.  Matteucci.     Communicated  by  W.  U.  Grove,  Esq.,  F.R.S. 

In  this  memoir,  Prof.  Matteucci,  after  recapitulating  the  results  of 
his  previous  researches  on  electro-physiology,  published  in  the  Philo- 
sophical Transactions,  proceeds  to  the  relation  of  new  experiments. 
He  first  shows  that  nervous  filaments  made  to  conduct  an  electric 
current  in  a  liquid  are  not  capable,  like  metallic  wires,  of  acting  as 
elcctroids,  and  giving  rise  to  electro-chemical  decomposition.  The 
solution  employed  was  that  of  iodide  of  potassium ;  the  nerves,  two 
large  ones  taken  from  a  living  animal,  each  of  which  was  separately 
attached  to  the  metallic  extremities  of  a  pile  of  flfleen  couples.  No 
trace  of  decomposition  followed ;  and  he  concludes  from  hence,  that 
the  conductibility  of  nervous  matter  is  due  to  the  liquid  part  of  the 
matter  itself. 

He  then  gives  further  experiments  on  the  relative  conductibility 
of  muscles  and  nerves,  with  a  view  to  ascertain  whether,  when  a 
current  was  impelled  through  a  mass  of  muscle,  any  part  of  the  cur- 
rent might  have  passed  through  the  nervous  filaments  spread  through 
that  muscle.  For  this  purpose  he  inserted  the  nerve  of  a  galvano- 
scopic  frog  into  a  hole  made  in  a  piece  of  dead  muscle,  through  which 
he  then  passed  a  very  powerful  current :   no  contraction  followed 
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in  the  galfanoBOopic  frog.  When  muscles  still  retaining  their  irri- 
tability were  substituted  for  the  dead  muscle,  induced  contractions 
occurred  in  the  galvanoscopic  frpg  during  the  passage  of  the  current. 
He  concludes  that  when  the  poles  of  a  pile  of  twenty-five  or  thirty 
elements  are  applied  ta  the  surface  of  the  muscles  of  a  living  animal* 
the  phenomena  produced  by  the  passage  of  tlie  current  must  depend 
either  on  the  direct  action  of  the  current  on  the  muscular  fibre,  or 
on  the  ituUreei  action  or  influence  of  the  electric  current  transmitted 
by  the  muscular  fibre  to  its  own  nervous  filaments,  or  rather  to  the 
nervous  force  existing  in  those  filaments. 

Referring  then  to  an  experiment  related  in  a  preceding  paper,  in 
which  the  lower  limbs  of  a  frog,  united  to  the  spine  only  by  the 
lumbar  nerves,  are  placed  astride  two  glasses  containing  water,  with 
each  foot  inunersed,  and  in  which  a  current,  after  traversing  the  two 
limbs,  and  consequently  the  two  nerves,  in  opposite  directions,  so 
modifies  at  length  the  excitability  of  the  nerves,  that,  on  opening  the 
circuit,  only  the  limb  in  which  the  current  has  been  passing  inversely 
contracts,  he  shows  that  if  in  this  state  what  may  be  call^  the  '  in* 
verse'  nerve  be  touched  by  a  piece  of  muscle,  although  the  circuit  is 
continued,  yet  the  limb  contracts  as  though  the  circuit  had  been 
broken.  In  fact,  the  muscle,  by  its  greater  conductibility,  becomes 
traversed  by  the  current  in  place  of  the  nerve.  Again,  if  after  the 
former  part  of  the  experiment  has  been  performed,  the  portions  of 
nerve  which  had  hitherto  been  buried  among  the  crural  muscles  be 
dissected  out,  it  is  easily  seen  that  their  excitability  has  not  been  af- 
fected like  that  of  the  lumbar  nerves,  because  tlie  current  in  place 
of  traversing  them  has  travei*sed  only  the  crural  muscles.  The  nerve 
has  had  its  excitability  modified  in  only  that  part  of  its  course  in 
which,  being  laid  bare  and  isolated,  it  has  necessarily  conducted  the 
current. 

M.DuBois  Reymotid(Comptes  Rendus)has  related  an  experiment 
seeming  to  lead  to  the  inference  that  section  of  the  spinal  marrow 
increases  the  excitability  of  the  lumbar  nerves,  at  least  during  a 
certain  period  of  time.  In  order  to  test  the  accuracy  of  tliis  con- 
clusion on  so  important  a  point,  M.  Matteucci  institutes  a  number 
of  very  accurate  experiments,  in  which  he  measures  the  excitability 
of  the  lumbar  nerves  after  sectiou  of  the  S}3iiial  marrow,  by  means 
of  the  apparatus  of  Breguet,  used  and  described  by  him  in  a  former 
paper.  His  first  results  show  that  '*  the  contraction  excited  in  the 
muscles  of  a  frog,  of  which  the  spinal  marrow  has  been  divided  from 
twelve  to  eighteen  hours,  is  stronger  than  that  obtained  under  the 
same  circumstances  from  the  muscles  of  a  frog  just  killed,  without 
having  been  previously  subjected  to  any  injui*}'  to  its  nervous  system." 
But  subsequent  experiments  have  satisfied  him  that  this  result  de- 
pends not  on  the  separation  from  the  spinal  marrow,  but  rather  on 
the  repose  in  which  the  muscle  has  been  permitted  to  remain ;  for 
without  division  of  the  marrow,  nearly  the  same  force  of  contraction 
existed  after  the  same  interval  of  time.  He  finds  indeed  that  the 
only  alteration  which  the  excitability  of  a  nerve  undergoes  by  sepa- 
ration from  the  nervous  centres,  consbts  in  its  being  more  readily 
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exhausted  UDcier  the  action  of  stiinulauU,  the  louger  the  period  that 
has  elapsed  since  its  detachment 

The  author  then  proceeds  to  relate  the  nature  of  the  atrict  analogy 
existing  between  electricity  and  nenrous  force.  As  electricity  ia  de- 
veloped under  the  influence  of  the  nenroua  current  in  the  oi^gans  of 
electrical  fishes,  so,  as  a  converse  of  this  phenomenon,  electrieitf 
may  develope  the  nervous  force.  After  adverting  to  the  well-known 
analogy  subsisting  in  ever}*  particular  between  the  phenomena  of 
the  electrical  organ  and  those  of  muscles,  he  adverts  to  the  old  ex- 
periment of  passing  a  current  through  the  musclM  of  the  thighs  of 
a  living  animal,  the  positive  pole  being  placed  now  above,  now  below, 
so  that  it  may  be  supposed  that  the  current  passes  in  the  two  casei 
in  opposite  directions  as  regards  the  nervous  filaments  distriboted  in 
the  muscles.  He  then  points  out  that  the  efl^ecta  of  a  curr^t 
directed  downwards,  in  the  direct  course  of  the  nerves,  are  a  strong 
contraction  of  the  muscle  traversed,  and  also  of  the  mwacfat  of  tke 
leg  below ;  while  the  efiect  of  a  current  in  the  opposite,  or  inverK 
direction,  is  /knii,  together  with  contractions  less  violent  and  always 
confined  to  the  muscles  traversed.  The  contraetums  (especially  of 
the  parts  below)  indicate  a  current  of  nervous  force  propagated  to- 
wards the  muscles,  while  the  ptxin  indicates  a  current  towards  the 
nervous  centre.  Now,  bearing  in  mind  that  it  has  been  proved  by 
direct  experiments  that  an  electric  current  traversing  a  mosde  never 
quits  the  muscular  fibre  to  enter  the  nervous  filaments,  it  seems  dear 
that  the  phenomena  just  spol&en  of  are  exclusively  owing  to  the  m- 
Jluence  exerted  by  the  electricity  passing  through  the  muscles  on 
the  nervous  force  contained  in  the  nerves ;  and  also  that  this  nervous 
force  acts  peripherad  or  ccntrad  according  to  the  direction  of  the 
electric  current  which  excites  it.  The  great  importance  of  the  con- 
clusions drawn  from  these  experiments  consists  in  this,  that  they  lead 
to  the  same  law  which  establishes  the  analogy  between  nervous  force 
and  the  electrical  discharge  of  fishes.  The  paper  concludes  with 
some  further  considerations  Intended  to  confirm  this  law. 


January  17,  1850. 
SIR  RODERICK  I.  MURCHISON,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled  '*  Researches  respecting  the  Molecular 
constitution  of  the  Volatile  Or^mic  Bases.*'  Bv  Dr.  A.  W.  Hofmann. 
Communicated  by  Sir  James  Clark,  Bart,  F.ll.S. 

Chemists,  although  all  acknowledging  the  existence  of  au  intimate 
relation  between  the  vegetable  alkaloids  and  ammonia,  are  nevertheless 
divided  in  their  opinions  respecting  the  nature  of  this  connection, 
two  theories  having  been  propounded  upon  the  subject.  According 
to  the  one,  that  of  Berzelius,  the  bases  would  have  to  be  conridered 
as  conjugated  ammonias  in  which  ammonia  still  pre-exists  as  such; 
while  according  to  Liebig's  views,  these  substances  are  repreaented  as 
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amkies,  t.e.  as  ammonia  in  which  one  equivalent  of  hydrogen  is 
eliminated  and  replaced  by  an  equivalent  of  a  compound  radical. 

The  researches  of  the  author  prove  that  the  theory  of  Berzelius  is 
inadmissible,  at  all  events  for  the  volatile  organic  bases,  inasmuch  as 
in  these  substances  ammonia  ceases  to  exist  as  such.  They  show, 
moreover,  that  Liebig's  view,  although  correctly  expressing  the  con- 
stitution of  by  far  the  greater  number  of  the  volatile  bases  known, 
and  presenting,  when  considered  at  the  time  it  was  first  propounded, 
a  wonderful  anticipation  of  subsequent  discovery,  represents  never- 
thelcM  only  a  special  case  of  a  much  more  general  relation.  The 
result  at  which  the  author  has  arrived  is,  tluit  cunmonia  is  capable  of 
iosmg  eUher  1  {Liebig's  ease)  or  ^2  or  S  equivs.  ^  hydrogen  which 
€Hre  respedkfefy  rmhced  by  1^2  or  S  equivs.  of  the  samcy  or  various 
eampaumd  radiaus^  a  variety  of  subsUmces  apparently  etuUess  being 
produeedy  in  which  its  fundamental  property  (the  basic  character)  is 
retained^  although  modified  by  the  number  of  rlidicals  introduced  and 
^keir  position  in  the  scale  oforgame  compounds. 

In  support  of  this  statement,  he  adduces  the  artificial  construction 
of  thirteen  new  organic  alkaloids,  formed  by  a  method  which  afiTords 
tlie  means  of  increasing  the  number  of  these  substances  to  an  inde- 
finite extent.  This  method  consists  in  exposing  ammonia  to  the 
action  of  the  chlorides,  bromides  or  iodides  of  the  alcohol  radicals, 
which  remove  1  equivalent  of  hydrogen  of  the  latter,  as  hydrochloric, 
hydrobromic,  &c.  acid,  while  the  remaining  constituents,  assuming 
the  alcohol-radical,  give  rise  to  the  formation  of  an  organic  base 
which  unites  with  the  hydrogen  acid. 

By  subjecting  the  new  base  itself  to  a  similar  treatment,  another 
equivalent  of  the  two  remaining  equivalents  of  hydrogen  may  be 
removed,  a  second  organic  base  being  formed,  which  in  its  turn  gives 
rise  to  a  third. 

The  changes  which  the  ammonia  undergoes  in  these  various  pro- 
cesses may  be  represented  graphically  by  the  following  simple  for- 
mnlse,  X,  Y  and  Z,  denoting  generally  compound  radicab. 

HI  HI 

H  VN-hXBr=H  >N.HBr. 
Hj  Xj 


HI  HI 

H  VN+YBr=X>N.HBr. 

Xj  Yj 

HI  XI 

X>N.hZBr=  Y  VN. 

Yj  Z\ 


HBr. 

For  the  illustration  of  these  general  formulae,  one  of  the  numerous 
sets  of  experiments  which  the  author  has  communicated  in  his  paper 
may  be  quoted  in  which  X=Y=Z.  Ammonia,  when  exposed  to  the 
action  of  bromide  of  ethyl  (hydrobromic  ether),  is  converted  into 
hydrobromate  of  ethylamine,  t.e.  ammonia  in  which  1  equivalent  of 
hydrogen  is  replaced  by  ethyl,  a  compound  which  was  first  observed 
by  M.  Wurtz  under  perfectly  different  circumstances.  Ethylamine, 
treated  again  with  bromide  of  ethyl,  yields  a  new  alkaloid  diethyla- 
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mine,  t.e.  ammonia  in  which  2  equivalents  of  hydrogen  are  replaced 
by  ethyl,  and  which,  under  the  influence  of  a  further  quantity  of 
bromide  of  ethyl,  lastly  i.s  transformed  into  triethylamine,  or  ammonia 
in  which  the  whole  of  the  hydrogen  is  replaced  by  etbyL  This  is 
a  most  powerful  alkali,  whose  properties  resemble  those  of  caostie 
potassa* 


January  24,  1850. 
RICHARD  OWEN,  Esq.,  Vice-President,  in  the  Chair. 

The  following  communications  were  read : 

1 .  "  Observations  on  the  Freezing  of  the  Albumen  of  Eggs."  By 
James  Paget,  Esq.,  Professor  of  Anatomy  and  Surgery  to  the  Royal 
College  of  Surgeons.  Communicated  by  Thomas  Bell,  £sq.t  Sec 
R.S.  &c 

The  object  of  this  paper  is  to  illustrate  a  peculiar  property  of  the 
albumen  of  the  eggs  of  birds,  a  property  which  seems  to  hiave  its  pur- 
)>ose  in  preserving  them  from  the  injurious  effects  of  very  low  tern- 
peratures. 

Mr.  Hunter  observed  that  a  fresh  egg  will  resbt  freezing  longer 
than  one  which  has  been  previously  frozen  and  thawed ;  and  he  re« 
ferred  this  fact  to  the  *  vital  power*  of  the  egg  in  the  first  case,  and 
the  destruction  of  that  power  by  freezing  in  the  second*  The 
author's  experiments  confirm  those  of  Mr.  Hunter,  and  prove,  also, 
thai  when  fresh  eggs  arc  exposed  to  very  low  temperatures,  and  also 
in  the  case  of  eggs  which  are  decayed,  or  putrid,  or  the  contents  of 
which  have  been  much  altered  by  mechanical  force  or  by  electricity, 
a  shorter  time  is  sufiicient  for  the  freezing  of  such  eggs,  than  is 
necessary  for  the  freezing  of  those  which  are  uninjured* 

An  examination  of  the  rates  at  which  heat  was  lost  bv  the  several 
eggs,  exposed  to  temperatures  varying  from  zero  to  10  Fahr.,  showed 
that  fresh  eggs,  though  they  resist  freezing  longer  than  any  others, 
yet  lose  heat  more  quickly ;  and  that  their  resistance  to  freezing  is 
due  to  the  peculiar  property  of  their  albumen,  the  temperature  of 
which  may  be  reduced  to  16°  Fahr.,  or  much  lower  without  freezing, 
although  its  proper  freezing-point  is  at  or  just  below  32^.  Other 
than  fresh  eggs  lose  heat  comparatively  slowly,  but  freeze  as  soon 
as  their  temperature  is  reduced  to  32°;  fresh  eggs  lose  heat  more 
quickly,  but  may  be  reduced  to  16°  or  lower ;  then,  at  the  instant  of 
beginning  to  freeze,  their  temperature  rises  to  32°. 

That  this  peculiarity  of  fresh  eggs  is  not  due  to  vital  properties, 
is  proved  by  experiments  which  show  that  certain  injuries,  such  as 
mechanical  violence,  addition  of  water,  and  others,  which  spoil  their 
powers  of  resisting  freezing,  do  not  prevent  eggs  from  being  deve- 
loped in  incubation.  By  the  same  and  other  experiments,  which  are 
related,  it  is  made  probable  that  the  peculiarity  depends  on  the  me- 
chanical properties  of  the  albumen ;  for,  whatever  makes  the  albumen 
more  liquid  than  it  is  naturally  in  the  fresh  egg,  destroys  the  power 
of  resisting  freezing. 
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The  author  eould  find  no  other  tubetaDce  possefsiDg  this  property ; 
and  in  evidence  of  ita  adaptation  to  the  purpose  of  preserving  eggs 
from  the  lots  of  their  capacity  of  developement,  which  they  would 
saffer  in  bong  froaen,  he  relates  experiments  in  which  eggs  were 
kept  for  a  considerable  time  at  temperatures  ranging  from  sero  to  10^ 
Fahr.,  yet  were  afterwards  developed  in  incubation.  By  the  same 
series  of  experiments  it  was  shown,  that,  although  freezing  renders 
the  effectual  developement  of  the  germ  impossible,  yet  the  intensest 
coldy  if  freesing  does  not  take  place,  has  no  similar  result. 

2.  A  letter  from  M.  Kupffer,  to  Lieut.-Col.  Sabine,  For.  »Sec 
R.Sn  ^  On  the  establishment  of  a  Central  Physical  Observatory  at 
St  Petersburg."    Communicated  by  Lieut-Col.  Sabine. 

Obsenratoire  Physiqae  Central,  St.  P^tersbourg, 
ce  21  JoiUet,  2  Aoftt,  1849. 

Monsieur  et  cher  ami, — Je  suis  heureux  de  pouvoir  vous  annoncer 
que  I'observatoire  physique  central,  dont  le  projet  a  ^6  confirm^  par 
S.  M •  TEmpereur,  il  y  a  deux  ans,  est  achev^,  et  son  activity  a  com* 
menc6  d^  le  1^  Juillet. 

Cet  ^tablissement  est  destin^,  comme  j*ai  d6j^  eu  le  plaisir  de  vous 
^rire  il  y  a  longtemps,  k  former  un  point  central  pour  nos  observa- 
toires  magn^tiques  et  m6t6orologique9,  et  en  general  pour  tout  ce  qui 
se  fait,  dans  I'etendue  de  1' Empire  de  Russia,  pour  la  m6t6orologie 
et  le  magn^tisme  terrestre ;  il  y  a  un  emplacement  suffidamment  grand 
pour  contenir  plusieurs  salles  d*observation,  pour  loger  le  directeur 
et  son  secr6taire  et  plusieurs  calculateurs,  pour  one  bibliothdque  et 
Tarchive  des  observations  magn^tiques  et  m6t6oroIogiques  envoy^es 
de  differens  points  de  I'Empire.  Le  directeur  de  Tobservatoire  phy- 
sique central  exerce  une  surveillance  active  sur  toutes  les  stations 
magn6tiques  et  m6t6orologiques  de  I'Eropire ;  il  fait  de  temps  en 
temps  des  voyages  d'inspection ;  les  observateurs  qu*on  emploie  dans 
ces  stations  re9oivent  leurs  instructions  de  Tobservatoire  de  phy- 
sique ;  les  instrumens  qu  on  leur  fournit  sent  verifies  et  compares 
aux  instrumens  de  Tobservatoire ;  des  instrumens  egalement  v6riti6s 
et  compares  sont  delivres  ^  tous  les  pbysiciens  faisant  partie  d  ex- 
peditions ordonnds  par  le  gouvernemeut ;  toutes  les  observations 
magn6tiques  et  m^t^orologiques  qu'on  fait  dans  r6tendue  de  TEmpire 
sont  adress6es  au  directeur  de  robservatoire,  appreci^es,  calculees  et 
imprim6es  par  ses  soins  :  on  essaie  a  robservatoire  central  toutes  les 
nouvelles  m^thodes  d'observation  avant  de  les  niettre  en  pratique,  on 
s'y  occupe  de  leur  perfectionnement ;  enBn  on  y  trouve  r^unis  tous 
les  nioyens  n6cessaires  pour  faire  des  reclierches  dans  toutes  les 
branches  de  la  physique  qui  sont  dans  un  rapport  plus  ou  moins  direct 
avec  la  physique  de  la  terre,  et  qui  exigent  une  exactitude  difficile  ou 
impossible  ^  atteiadre  dans  le^  cabinets  de  physique  ordinaires. 

Maintenant  je  n ai  quun  seul  voeu  ^  former,  c*est  que  Texemple 
de  notre  gouvemement  soit  bientdt  suivi  par  le  gouvemement 
anglais,  qui  a  d6j^  fait  de  si  grands  sacrifices  pour  le  magn6tisme 
terrestre.  Une  longue  experience  a  du  vous  apprendre,  comme  elle 
me  i*a  apprisy  quun  tei  Itablissement  est  une  n6cessit6y  lorsqu'on 
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a  uiie  bI  va«te  ciitreprute  a  dinger  que  la  uotre,  et  lonqu'il  s'agh 
de  tirer  au  dair  tous  les  resultats  qu'elle  promet*  Combien  ne  le 
penl-il  pas  d*argent,  de  temps  et  de  peinecs  par  des  efforts  Isolds,  qui 
coonlonnes  coiivenablement  et  dirigds  vers  un  but  commun  porte- 
raieut  les  plus  beaux  fruits?  Combien  de  doun^es  pr^ieoses  pour  It 
science  ne  voient  jamais  le  jour,  faute  de  moyens  de  les  publier? 

Je  n*h^ite  pas  de  dire,  que  la  fondation  d*un  observatoire  phy- 
!<i(|ue  central  en  Angleterre  me  parait  etre  d'une  grande  n^cessit^ 
dans  Telat  actuel  des  sciences  d'observation,  et  que  Texemple  doon6 
par  le  gouvemement  anglais  et  par  le  notre  serait  bient6t  suivi  par 
les  autres  etats. 

Veuiller  agreer  les  assurances  de  ma  haute  consid^tion  et  de  ma 
vive  amiti§.  (Sign6e)  A.  T.  Kupffbr, 

Directeur  de  F  Obserratoire  phyrigue  eaUrd, 

3.  A  Letter  from  Captain  C.  M.  Elliot,  Madras  Engineers,  to 
Lieut.-Col.  Sabine,  For.  Sec.  R.S.,  transmitted  through  the  Court 
of  Directors  of  the  East  India  Company.  Communicated  by  Lieut- 
Col.  Sabine. 

Having  undertaken  the  magnetic  survey  of  the  Indian  Archipelago 
at  the  recommendation  of  the  Royal  Society,  I  think  a  slight  sketch, 
detailed  as  briefly  as  possible,  of  my  operations  may  not  be  unin- 
teresting to  Sir  John  Herschel  and  the  Committee  of  Physios  of 
which  lie  is  Chairman,  prior  to  the  publication  of  the  Survey.  I 
trust  likewise  I  have  acted  strictly  in  accordance  with  the  wishes  of 
those  who  so  kindly  recommended  me  for  the  Survey,  and  I  hope 
that  my  earnest  efforts  to  do  my  duty  will  gain  for  me  that  appro- 
bation which  I  have  under  no  ordinary  difficulties  incessantly  striven 
to  obtain. 

I  will  in  the  first  place  mention  the  different  stations  I  visited,  and 
then  describe  in  a  few  words,  the  way  in  which  the  observations  were 
taken. 

I  have  made  a  moat  complete  survey  of  Java.  At  Batavia  I 
established  an  observatory  where  observations,  magnetic  and  meteoro- 
logical, were  taken  hourly  from  3  a.m.  to  9  p.m.  for  nine  months. 
In  addition,  about  fifty  stations,  where  observations  of  dip,  of  total 
intensity,  of  latitude,  longitude,  and  declination  were  taken ;  these 
were  always  made  by  myself,  and  I  am  certain  they  can  be  depended 
upon. 

In  Borneo  an  observatory  was  established  at  Sarawak,  where  ob- 
servations were  taken  quarter-hourly  for  three  months,  besides  visiting 
the  Dutch  settlements  of  Sambas,  Pantianak  and  Succadana  on  the 
western  coast. 

In  Sumatra  four  months  of  observation  at  Padang,  besides  a  mag- 
netic survey  comprising  about  thirty  stations.  I  crossed  the  equator 
here  as  well  as  at  Pantianak  in  Borneo. 

At  Singapore  I  compared  the  portable  instruments  with  the  fixed 
instruments  of  the  observatory,  besides  determining  the  horizontal 
intensity  and  dip,  which  had  not  been  accurately  determined  pre* 
viously  from  insufficiency  of  means. 
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At  tlie  Coeot  or  Keeling  Islandiy  six  weeks  of  obeervatioQ. 

At  SambooangSDy  id  the  Island  of  Mindanao,  upwards  of  a  week. 

At  Keemah  in  Celebes,  the  same. 

At  Penang,  the  same. 

At  Moulmeiny  the  same. 

At  the  Nicobarsy  the  same. 

At  Bencoolen  in  Sumatra,  the  same. 

I  will  now  mention  the  instruments  and  the  mode  of  observation  at 
the  observatories.  Tlie  following  instruments  were  registered  every 
hoar  from  S  a.m.  to  9  p#m.  Two  declinometers,  and  latterly  a  third 
made  by  Jones;  a  biftlar  magnetometer  and  its  thermometer;  a 
standard  barometer  and  its  thermometer  by  Newman ;  a  standard 
thermometer  and  a  dry  and  wet  bulb. 

On  the  survey,  I  employed  for  the  observations  four  dipping- 
needles  ;  a  portable  declinometer  with  altitude  and  azimuth  instru- 
ment for  the  declination  and  for  latitude ;  a  sextant,  artificial  hori- 
zon and  chronometer  for  the  error  and  rates  of  the  watch,  which 
was  but  a  poor  one. 

1  began  work  generally  at  6  a.m.,  put  up  the  portable  declinometer, 
and  allowed  the  brass  weight  and  stirrup  to  swing  for  a  couple  of 
hours  thoroughly  to  take  the  torsion  out  of  the  thread,  adjusting  it 
from  time  to  time  so  tliat  the  stirrup  might  ultimately  take  up  a  po- 
sition in  the  magnetic  meridian ;  during  this  period  I  took  the  dip. 
At  8  A.M.  I  took  sights  with  the  sextant,  and  putting  in  the  collimator 
magnet,  I  ac^usted  the  altitude  and  azimuth  to  it,  and  took  altitudes 
and  azimuths  of  the  sun,  three  on  the  limb  direct,  and  three  on  the 
limb  reversed,  noting  the  reading  on  the  horizontal  limb ;  at  the  same 
time  this  gave  me  the  reading  of  the  true  meridian ;  the  magnetic 
axis  of  the  collimator  magnet  was  then  read  off;  these  observations 
were  usually  completed  by  9^  a.m.  :  by  1 1  a.m.  I  had  finished  my 
observations  for  horizontal  intensity.  The  small  collimator  magnet 
being  suspended,  the  large  collimator  magnet  was  placed  at  four  dif- 
ferent distances  east  and  west,  and  the  deflecting  collimator  magnet 
was  then  vibrated  and  SOO  oscillations  taken. 

At  1  i  A.M.  I  observed  altitudes  and  azimuths  of  the  sun  with  the 
altitude  and  azimuth  instrument  for  equal  altitudes.  At  noon  I  took 
circummeridional  altitudes  of  the  sun,  three  with  the  limb  direct, 
and  three  with  the  limb  reversed,  for  latitude ;  at  1  p.m.  I  again  took 
altitudes  and  azimuths. 

By  equal  altitudes  from  the  mean  of  the  times,  I  was  enabled  to 
check  the  results  given  by  the  sextant  for  time ;  and  by  the  azimuths 
corresponding  to  the  equal  altitudes,  I  checked  the  observations  for 
the  true  meridian  taken  at  9  a.m.  for  the  declination.  By  this  means 
I  was  always  certain  of  the  results  by  using  different  modes  of  veri- 
fication. 

If  I  stopped  another  day  at  the  stations  I  repeated  the  observations ; 
if  I  was  going  to  move  off,  I  packed  up  the  instruments  and  struck 
the  tents,  which  generally  took  me  the  afternoon  and  the  greater 
part  of  the  evening,  for  I  had  no  one  to  assist  me. 

At  sea,  whenever  an  opportunity  offered,  I  took  meteorological 
observations,  viz.  the  standard  thermometer,  the  dry  and  wet  bulb, 
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and  the  temperature  of  the  air  and  sea  at  S  a.m.  and  p.m.,  and  at  9 
A.M.  and  P.M.;  sights  for  longitude  at  9  a.m.  and  3  p.m.,  and  latitude 
at  noon,  besides  the  dip  three  times,  and  sometimes  five  times  a  day ; 
every  absolute  determination  was  made  by  me. 

Thus  on  shore  as  well  as  at  sea,  observations  were  coaunenoed  at 
3  A.M.,  and  never  terminated  till  9  p.m.  :  I  had  for  mj  assistant  an 
Indo-Briton. 

I  will  not  trouble  the  Council  of  the  Royal  Society  with  stories  of 
the  difficulties  I  met  with ;  suffice  it  to  say,  that  a  stranger  amongst 
the  Dutch,  the  necessity  of  conciliating  the  natives  in  seeing  me  em- 
ployed in  a  manner  so  strange  to  them,  travelling  in  the  monsoons 
and  in  all  weathers,  sometimes  for  hours  wet  in  the  saddle,  living 
in  huts  for  weeks,  the  only  shelter  being  cocoanut  leaves,  and  at  set 
in  a  leaky  old  schooner  that  was  perpetually  in  danger  of  foandering, 
with  a  captain  who  wsis  scarcely  ever  sober, — it  is  not  surprising 
that  once  or  twice  I  fell  sick.  I  am  now  but  slowly  recovering  from 
Java  and  Car  Nicobar  fever  caught  in  the  execution  of  my  duty. 
I  take  the  liberty  of  adding  for  the  information  of  the  Council  of  the 
Royal  Society,  that  I  never  took  a  single  observation  unless  I  was  by 
myself  and  my  attention  undisturbed.  If  strangers  were  importunate, 
I  waited  until  they  left  me.  If  the  weather  was  against  me,  I  took 
no  observations  until  it  settled.  I  made  it  a  rule  never  to  be  in  t 
hurry,  and  always  to  finish  one  set  of  observations  before  I  commenced 
another,  and  to  be  as  comfortable  as  circumstances  would  admit 
I  am  certain  that  an  observation  is  the  more  valuable  in  propor- 
tion to  the  mind  being  not  only  at  ease,  but  able  to  fix  itself  with 
undivided  attention  on  the  observations.  I  never,  for  instance,  would 
think  of  taking  an  observation  vvhilst  bored  by  an  intruder,  or  a  high 
wind,  or  a  heavy  shower  of  rain  falling.  I  preferred  under  such 
circumstances  invariably  to  sacrifice  the  observation  rather  than 
to  record  it. 

I  have  the  honour  of  sending  to  the  Council  as  a  specimen  of  the 
way  in  which  the  work  was  carried  on,  some  of  the  absolute  deter- 
minations made  at  the  Cocos  or  Keeling  Islands ;  they  will  be  able 
to  see  that  often  after  the  labours  of  the  day  had  commenced  at 
3  A.M.,  they  were  not  terminated  at  9  p.m.;  and  in  order  to  observe 
moon-culminating  stars,  I  had  sometimes  to  remain  up  the  greater 
part  of  the  night,  for  I  had  no  one  on  whom  I  could  place  any  de- 
pendence to  awake  me  at  the  proper  time. 

Paper  A  contains  the  way  and  order  in  which  the  instruments  of 
the  observatory  were  registered. 

Paper  B.  The  dip  taken  at  the  Cocos,  with  an  example. 

Paper  C.  The  horizontal  intensity,  with  an  example. 

Paper  D.  The  declination,  with  an  example. 

Paper  E.  The  latitude,  with  an  example. 

Paper  F.  The  longitude  from  moon-culminating  stars. 

I  have  the  honour  to  be.  Sir, 

Your  most  obedient  Servant, 
Madras^  C.  M.  Elliot, 

August  6, 184-9.  Captain  Madras  Engineers. 
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4.  ^  On  the  gaieoufl  transformation  of  Water,  by  means  of  a  pile 
in  two  separate  compartments  having  no  other  electric  communica- 
tion between  them  besides  conducting  wires  of  copper,  and  giving,  in 
the  one  oxygen  alone,  and  hydrogen  alone  in  the  other."  By  M. 
Daniel  Paret.    Communicated  by  Thomas  Bell,  Esq.,  Sec  R.S.  &c. 

After  premising  that,  at  the  present  time,  it  is  the  generally  re^ 
ceived  opinion  that  water  is  a  compound  of  oxygen  and  hydrogen, 
the  author  states  that  he  now  brings  forward  an  experiment  which 
proves,  not  that  water  is  a  compound,  but  really  a  simple  element, 
the  generator  of  oxygen  and  hydrogen,  since,  without  being  decom- 
posed, a  volume  of  water  being  given,  it  may  be  entirely  transformed 
at  will,  either  into  oxygen  or  into  hydrogen.  Thus,  he  considers,  it 
is  no  longer  a  decomposition  of  pre-existing  elements  which  is  ef- 
fected, but  really  a  gaseous  transformation  into  two  **  sub-elements*' 
which  are  formed  at  the  expense  of  the  water,  by  the  transposition 
of  its  combined  or  coercitive  electricity  which  places  itself  in  excess 
in  the  water  which  becomes  oxygen,  at  the  expense  of  another 
volume  which  becomes  hydrogen.  He  considers  that  this  will,  no 
doubt,  iq>pear  very  extraordinary,  but  that  nevertheless  it  is  now 
**  un  fait  accompli  et  acquis  k  la  science." 

After  describing  the  experiments  which  he  considers  support  his 
doctrine,  the  author  concludes  by  observing  that  these  experiments 
prove, — 1st,  that  contrary  to  the  indefensible  theory,  a  compound 
electric  fluid  which  is  decomposed  and  recomposed,  there  is  a  true 
transfer  of  fluid  in  the  current,  which  besides  would  be  sufficiently 
evident  by  its  motive  power.  <2nd.  That  the  electric  fluid  is  really 
the  coercitive  agent  of  cohesion.  3rd.  That  water  is  not  a  com- 
pound, is  not  an  oxide,  but  truly  a  first  element,  the  generator  of 
oxygen  and  of  hydrogen.  4th.  In  fine,  it  reveals  a  power  unknown 
until  now,  and  that  very  likely  many  other  bodies  are  in  the  same 
case  as  water. 

In  a  second  communication  the  author  states  that  he  had  occa- 
sionally met  with  some  anomalous  results  on  repeating  his  expe- 
riments, and  then  points  out  how  these  are  to  be  obviated. 


January  31,  1850. 
LIEUT.-COLONEL  REID,  R.E.,  Vice-President,  in  the  Chair. 

The  following  papers  were  read : — 

1.  ''An  account  of  a  remarkable  Aurora  Borealis  seen  at  Montreal 
on  the  1 3th  of  August  1 849."  By  Mr.  Thomas  McGinn.  Commu- 
nicated by  Thomas  Bell,  Esq.,  Sec.  R.S.,  &c. 

The  author  having  witnessed  a  singular  aurora  on  the  13th  of 
August,  in  this  communication  gives  a  description  of  the  phaeuo- 
menon.  He  states  that,  on  the  evening  in  question,  the  whole  north- 
em  hemisphere  was  screened  by  thick  dark  clouds,  which,  though 
very  small,  were  closely  packed  together.  Shortly  after  sunset  (7^ 
34"^)  it  became  quite  dark,  and  at  8  o'clock  the  existence  of  the 
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meteor  was  indicated  bv  a  mellow  Inminoos  tinge  wUeh  appealed 
through  the  opeDiDgs  of  the  douds  in  the  north. 

About  half-past  eight  a  similar  luminous  glow  was  obaemd 
through  the  clouds  which  were  fast  disappearing  in  a  heavy  dew. 
Tliis  light  appeared  like  a  belt  of  2^  broad,  extending  acroas  the 
sky  from  a  point  almost  due  east  direc^y  to  the  west,  and  reaching 
within  5^  or  6°  of  the  horizon.  As  the  clouds  disappeared,  which 
they  did  very  rapidly,  the  true  character  of  the  aurora  became  moie 
perfectly  developed.  In  the  north  the  usual  dark  arch  from  which 
the  columns  of  light  ordinarily  appear  to  Issue,  was  for  the  greater 
part  of  the  time  wanting ;  and  the  luminous  colunma  seemed  to  rise 
firom  the  earth,  extending  upwards  occasionally  to  the  pole  stsr, 
beyond  which  no  trace  of  them  was  vbible.  A  brown  vapourf 
cloud,  the  only  one  now  visible,  extended  along  thehorizonfromN.N.£. 
to  a  few  points  south  of  east,  and  maintained  apparently  a  motioo- 
less  position,  the  lower  part  appearing  to  rest  upon  the  earth,  and 
the  upper  edges,  which  seemed  uniform,  rose  about  6^  above  the 
horizon.  Immediately  in  the  east,  and  apparently  issuing  from  this 
cloud,  rose  the  belt  or  zone  of  light  already  noticed,  forming  a  mag- 
nificent  arch.  The  light  emitted  from  this  zone  was  of  a  milkj 
whiteness,  and  the  matter  of  it  seemed  to  be  much  more  compact 
than  any  portion  of  an  aurora  ever  seen  by  the  author ;  but  inune- 
diately  in  the  zenith,  where  it  intersectea  the  Milky  Way,  it  ap- 
peared to  be  far  less  compact.  At  this  point,  where  alone  motioa 
was  observable,  a  constant  current  was  seen,  presenting  the  appear- 
ance  of  light  fleecy  clouds  driven  by  a  strong  wind,  and  following 
each  other  in  such  close  succession  as  to  appear  in  contact.  This 
stream  of  the  aurora  was  maintained  undiminished  for  more  than  an 
hour,  during  which  time  the  eastern  part  of  the  zone  did  not  appear 
to  lose  either  in  volume  or  brilliancy,  nor  did  the  western  seem  to 
gain  iij  either  of  these  respects.  After  an  hour,  the  dark  cloud 
seemed  to  diminish  slowly,  and  with  it  the  zone  began  to  lose  its 
brilliancy.  In  about  another  hour  this  cloud  and  also  the  zone, 
which  throughout  had  maintained  apparent  contact  with  it,  vanished. 
The  conclusion,  that  the  dark  cloud  served  the  purpose  of  a  cou- 
.ductor  and  fed  the  zone  drawing  off  the  matter  of  the  aurora  from 
the  north,  seemed  to  the  author  inevitable.  The  cloud  did  not  ap- 
pear to  him  to  be  more  than  forty  or  fifty  miles  distant.  In  condu- 
bion  he  remarks  that  none  of  the  prismatic  tints  were  observable  on 
this  occasion. 

2.  "  On  the  Development  of  the  Retina  and  Optic  Nerve,  and  of 
the  Membranous  Labyrinth  and  Auditory  Nerve."  By  Henry  Gray, 
Esq.,  M.Il.C.S.  Commuuicatcd  by  William  Bowman,  Esq.,  F.R.Sn 
&c. 

The  author  has  divided  the  observations  contained  in  this  paper 
into  two  parts : — the  first  of  which  treats  of  "  The  Development  of 
the  Retina  and  Optic  Nerve ;  the  second,  of  the  Development  of 
the  Membranous  Labyrinth  and  Auditory  Nerve." 

In  the  observations  on  the  development  of  the  retina,  which  have 
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been  made  on  the  embryo  of  the  chick,  the  author  demonstrates  Ita 
mode  of  evolution*  and  also  the  mode  of  development  of  the  various 
layers  of  which  this  membrane  is  formed.  They  commence  at  the 
early  period  of  the  thirty-third  hour  of  incubation,  at  which  time 
the  cephalic  extremity  of  the  embryo  presents  a  slight  protrusion  of 
its  walls,  which  by  the  thirty-sixth  hour  is  very  considerably  in- 
creased, having  become  more  elongated  and  protruded  outwards, 
presenting  a  somewhat  dilated  end,  and  being  somewhat  constricted 
at  its  connection  with  the  anterior  cerebral  cell  from  which  it  arises. 
This  is  the  first  indication  of  the  development  of  this  membrane. 

At  the  forty-sixth  hour  this  protrusion  (which  the  author  calls 
the  optic  vesicle)  was  still  more  distinct,  and  the  cavity  in  the  cere- 
bral cell,  from  the  wall  of  which  it  arises,  was  well  seen,  and  it  was 
observed  to  communicate  with  the  cavity  of  the  optic  veHicle  which 
was  also  hollow.  This  description  of  the  mode  of  development  of 
the  r^na  the  author  considers  as  confirmatory  of  the  observations 
made  by  Baer,  but  not  in  accordance  with  that  given  by  Wagner 
or  Huschke. 

The  author  then  proceeds  to  detail  very  minutely  the  consecutive 
stages  of  the  development  of  the  retina  and  parts  in  immediate  con- 
nection with  it,  until  the  seventh  day,  when  he  states  that  on  making 
a  sectioa  of  the  eye,  it  was  separated  from  the  other  tunics  as  a  per- 
fectly distinct  layer.  The  optic  nerves  were  also  now  completely 
formed,  being  united  to  form  the  chiasma,  and  passed  inwards  in 
the  direction  of  the  under  surface  of  the  corpora  quadrigemina. 

The  author  in  the  next  place  proceeds  to  consider  tlie  develop- 
ment of  the  various  layers  of  the  retinal  membmne,  a  point  which 
appears  not  to  have  been  previously  noticed  by  any  physiologist. 
This  membrane  on  the  eighth  day  of  incubation  can  be  seen,  by  the 
naked  eye,  distinct  from  the  other  tunics.  Its  choroidal  surface  is 
composed  of  a  mass  of  globular  nuclei  about  the  size  of  the  red  cor- 
puscles of  the  blood,  which  form  at  this  period  about  one-half  the 
entire  thickness  of  the  retina,  the  deeper  surface  consisting  of  some 
fine  granular  matter  and  a  mass  of  pale  and  delicate  nucleated  cells 
similar  to  those  found  surrounding  the  fibrous  lamina  in  the  normal 
structure  of  the  membrane. 

The  "  Membrana  Jacobi "  is  first  observed  on  the  thirteenth  day 
as  a  fine  pale  granular  stratum  which  covers  in  the  globular  nuelei 
already  described.  In  this,  at  about  the  fifteenth  day,  some  brilliant 
yellowish  granules  are  imbedded ;  they  vary  in  size  from  the  5000tU 
to  the  8000th  of  an  inch,  and  around  them  a  delicate  cell-wail  is 
traced ;  they  soon  acquire  an  oval  shape ;  then  become  more  elon- 
gated ;  and  about  the  eighteenth  day  the  almost  perfect  rods  are 
formed.  They  are  now  disposed  in  an  imbricated  manner,  and  their 
nuclei,  which  are  of  a  bright  yellow  colour,  are  placed  generally  at 
the  apex,  but  sometimes  in  the  middle  of  the  rods.  On  the  twenty- 
first  day  this  membrane  is  similar  to  what  is  seen  in  the  full-grown 
bird. 

The  first  trace  of  the  "fibrous  lamina"  is  seen  between  the  four- 
teenth and  fifteenth  days,  as  a  fine  pale  granular  lamina  marked  by 
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Dumeroos  faint  longitudinal  atriie.  On  the  eighteeoth  day  tliii 
membrane  when  separated  from  the  other  layers  u  aeen  composed 
of  numerous  tibrillated  meshes,  in  which  are  deposited  the  nocleated 
vesicles  which  are  formed  as  early  as  the  eighth  day.  From  these 
observations  it  is  seen  that  the  retina  is  formed  as  a  protrusion  Itom 
the  most  anterior  cerebral  cell,  being  hollow  and  commonicatiog  with 
its  cavity ;  that  it  subsequently  assumes  a  pyriform  sliape^  presenting 
a  dilated  end,  the  future  retina,  and  a  tubular  portion,  the  optie 
nerve.  As  the  tubular  portion  becomes  solidified  so  as  to  form  the 
optic  nerve,  then  no  communication  can  be  traced  between  the  op- 
tic vesicle  and  the  cavity  from  which  it  is  an  offset  By  degrees 
the  spherical  end  of  the  protrusion  is  absorbed,  and  the  retina,  being 
now  fully  formed,  becomes  attached  to  the  margin  of  the  lens.  The 
optic  nerve  is  then  traced  to  be  connected  not  only  with  the  anterior 
cerebral  cell,  but,  uniting  with  its  fellow  at  the  under  surflioe  of  the 
optic  lobes,  is  seen  })artly  to  terminate  in  those  bodies.  The  dedue- 
tions  from  these  observations  may  be  thus  briefiy  stated  :— 

1st.  They  confirm  the  observations  on  the  structure  of  the  retina 
made  by  Bowman,  who  has  shown  that  the  essential  part  of  this 
membrane  is  analogous  to  the  cineritious  matter  of  the  brain,  and  is 
composed  like  it  of  a  fibrous  mesh  intermingled  with  vesicles  of 
grey  matter,  being,  in  fact,  a  portion  of  the  cerebrum  pushed  out- 
wards and  connected  with  the  brain  by  its  appropriate  commissure, 
the  optic  nerve.  The  mo<le  of  development  of  this  membrane 
would  show  this  to  be  the  correct  view  of  the  structure  of  this 
essential  part  of  the  retinal  expansion,  and  at  the  same  time  disprove 
the  statements  of  Hcnle,  who  believed  it  to  be  more  analogous  to 
epithelium. 

2nd.  The  origin  of  the  optic  vesicle  from  the  anterior  cerebral 
cell,  would  show  the  incuiT('ctnc-;>8  of  the  opinion  of  tliose  anato- 
mists who  have  stated  that  none  of  the  fibres  of  the  optic  nerve 
could  be  traced  to  the  optic  thalami.  The  thalami  being  developed 
from  the  same  centre  from  whence  these  vesicles  arise,  would  render 
it  exceedingly  probable  that  the  optic  nerves  had  some  connectiou 
with  those  bodies. 

The  second  ])art  of  the  paper  describes  the  development  of  the 
membranous  labyrinth  and  auditory  nerve. 

The  essential  part  of  the  auditory  apparatus,  viz.  the  membranous 
labyrinth,  consists,  like  the  retina,  of  a  membranous  lamina  formed 
of  the  terminal  axes  cylinders  of  the  nerve  tubules  in  intimate  con- 
nection  with  a  layer  of  elosely<set  nucleated  cells ;  like  it  also,  it 
may  be  regarded  as  a  portion  of  the  brain  protruded  outwards,  and 
connected  with  an  appropriate  apparatus  which  receives  and  trans- 
mits its  peculiar  impressions;  its  mode  of  development  also  shows  a 
striking  analogy  between  it  and  the  retinal  expansion. 

At  the  fiftieth  hour  of  incubation,  there  is  seen  on  either  side  of 
the  medulla  oblongata,  (which  is  not  closed  in  above  and  presents 
an  o[)en  shallow  cavity,)  the  first  rudiment  of  the  auditory  sac,  in 
the  form  of  a  small  circular-shaped  protruded  vesicle,  communi- 
cating with  the  veutricularicavity  from  the  lateral  wall  of  which  it 
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b  an  offiiet.  The  veside  was  hollow,  clear  and  pellucid,  and  of  a 
flattened  circular  form.  At  the  fifly-ftixth  hour  it  had  increaned  in 
aize  and  presented  a  pear-shaped  figure ;  so  that  now  the  narrow 
contracted  tubular  portion  appeared  the  first  stage  in  the  develop- 
ment of  the  auditory  nerve ;  the  dilated  portion,  the  auditory  sac  or 
rudimentary  vestibule ;  and  the  cavity  still  existing  in  its  interior 
and  communicating  with  the  ventricular  cavity  from  which  it  arises, 
by  means  of  the  tubular  prolongation,  the  auditory  nerve.  The 
aperture  of  communication  soon  becomes  smaller  and  more  con- 
tracted, and  this  increases  as  the  separation  between  the  auditory 
vesicle  and  its  parent- cell  takes  place.  At  the  sixty-fifth  hour,  be- 
sides a  great  increase  in  the  size  of  the  ear- bulb,  the  auditory  nerve 
has  become  more  distinctly  formed,  and  is  quite  solidified,  so 
that  no  communication  can  now  be  traced  between  the  ventricular 
cavity  and  the  vestibular  sac.  It  is  in  this  stage  of  the  development 
of  the  auditory  apparatus  that  a  great  similarity  is  to  be  observed 
between  it  and  the  normal  condition  of  the  same  part  in  some  of 
the  lower  animals.  There  are,  in  fact,  now  formed  the  two  element- 
ary portions  of  the  auditory  apparatus,  the  auditory  nerve  and  the 
simple  vestibular  sac.  Such  is  the  simple  condition  of  the  organ  in 
the  Crustacea  and  Ceplialopod  Mollusks.  At  the  seventy-second 
hour,  the  vestibular  sac  has  lost  its  oval  form  and  presents  a  con- 
traction around  its  entire  circumference.  This  is  the  first  indication 
of  the  separation  of  the  vestibule  from  the  membranous  semicircular 
canals  which  are  ultimately  formed  from  the  terminal  portion  of  the 
vcfsicle. 

The  minute  examination  of  the  development  of  these  structures, 
of  which  a  consecutive  detail  is  given,  leads  the  author  to  remark 
on  the  almost  precise  similarity  in  structure  of  the  membranous 
labyrinth  to  the  retina  in  its  various  stages  of  development,  for  it 
consists  like  it  of  a  delicate  fibrous  mesh  in  the  areolae  of  which  is 
deposited  granular  matter  and  numerous  nucleated  cells,  its  outer 
surface  being  composed  of  globular-shaped  nuclei  arranged  similar 
to  those  covering  the  outer  surface  of  the  retina  at  an  early  period 
of  its  development 

From  this  description  a  marked  similarity  may  be  observed  be- 
tween the  origin  of  this  membrane  and  that  of  the  retina.  In  both 
cases  they  arise  as  a  protruded  portion  of  the  cerebral  mass,  being 
hollow  and  communicating  with  the  cavity  of  the  parent-cell.  In 
process  of  time,  a  gradual  separation  takes  place  between  them  and 
the  parts  from  whence  they  arise.  They  then  assume  a  pyriforni 
shape,  but  still  communicate  with  the  cerebral  cavity.  As,  however, 
the  nerves  become  solidified  and  the  separation  between  them  is 
more  fully  eifected,  then  no  communication  can  be  traced  between 
the  two  cavities. 

3.  **Tide  Researches.  Fourteenth  Series.  On  the  Results  of 
continued  Tide  Observations  at  several  places  on  the  British  Coasts.*' 
By  the  Rev.  W.  Whewell,  D,D.,  F.R.S.  &c. 

Tide  obtervationa  made  at  several  difierent  parts  of  the  British 


916 

and  neighbouring  shoret,  and  in  MMDe  inttanoet  oontimied  for  a  eoa- 
•iderable  period,  baring  been  diseuMed  by  Mr.  D.  Roti  of  tk 
Hydrographer'n  Office,  with  great  labour  and  perMveraaee»  a  brief 
■tatpment  of  the  results  which  his  laboun  afford  is  here  presented 
by  Dr.  Whewell. 

The  discussions  here  referred  to  relate  to  the  height  of  high  water, 
and  the  variations  which  this  height  undergoes  in  proceeding  fron 
springs  to  neaps,  and  from  neaps  to  springs.  It  ia  fouiid«  by  ei- 
amiuing  the  observations  at  ISO  places,  and  throwing  the  heights 
into  curves,  that  the  curve  is  very  neariy  of  the  same  form  at  sU 
these  places.  Hence  the  semi-mensual  series  of  heights  at  any  plaee 
affords  a  rule  for  the  series  of  heights  at  all  other  places  where  the 
difference  of  spring  height  and  neap  height  is  the  same.  For  in- 
stance, Portsmouth,  where  the  difference  of  spring  height  and  nesp 
height  is  2  flL  8  in^  i*  a  rule  for  Cork,  Waterford,  InvemeaSy  Bantrj, 
Arcachan  ou  the  French  coast,  and  other  places:  and  the  tables  of 
the  heights  of  high  water  at  one  of  these  places  suffices  for  all  the 
others,  a  constant  being  of  course  added  or  subtracted  according  to 
the  position  of  tlie  zero-point  from  which  the  heights  at  each  pkce 
are  measured. 

The  series  of  heights  of  high  water  for  a  semi-lunation  also  agrees 
very  exactly,  as  to  the  form  of  the  curve,  with  the  equilibrium 
theory.  A  very  simple  construction  is  given  for  the  determination 
of  this  curve.  The  properties  deduced  according  to  theory  from 
this  construction  are,  however,  in  actual  cases,  modified  in  a  manner 
which  is  then  described. 

1 .  The  tides  in  these  discussions  are  not  referred  to  tlie  transit  of 
the  moon  immediately  preceding,  but  to  some  earlier  transit,  namely, 
the  second,  third,  fourth  or  fifth  preceding  transit,  it  being  found 
that  in  this  way  the  accordance  with  the  theory  becomes  more 
exact 

2.  According  to  this  constniction,  the  difference  of  springs  and 
neaps  would  be  to  the  height  of  neaps  above  low  water  springs  as 
10  to  24,  a  constant  ratio  for  all  places ;  but  in  fact  this  ratio  is  dif- 
ferent at  different  places :  and  the  observations  under  consideration 
show  that  the  ratio  is  smaller  where  the  tide  is  smaller. 

In  consequence  of  the  law  of  the  high  water,  given  alike  by  the 
theory  and  by  the  observations,  the  spring  high  waters  are  above  the 
mean  high  water  for  a  longer  period  than  the  neaps  are  below  it 


February  7,  1850. 

Sir  BENJAiMIN  C.  BRODIE,  Bart,  Vice-President,  in  the  Chair. 

The  following  papers  were  read : — 

1.  "  On  the  development  and  homologies  of  the  Molar  Teeth  of 
the  Wart- Hogs  (Phacocheerus),  with  illustrations  of  a  System  of 


917 


Notation  for  tlie  Teeth  in   tlie  Class  Mammalia.'*    By  Richard 
Owen,  Esq.,  F.R.S.  Ac 

The  author  commences  by  a  brief  statement  of  the  facts  and  con- 
clusions recorded  in  a  paper  by  Sir  Ev.  Home  on  the  dentition  of 
the  Sus  AlikicpieuSf  in  the  Philosophical  Transactions  for  1799» 
p.  256;  and  gives  the  results  of  an  examination  of  the  original 
specimens  described  and  figured  by  Home,  and  of  other  specimens 
showing  earlier  stages  of  dentition,  which  lead  to  the  following 
oonclttsions  as  to  the  number,  kinds,  and  mode  of  succession  of 
the  teeth  in  the  genus  Phacoctutrus.  The  tooth  answering  to  the 
first  milk-molar  and  first  premolar  in  the  upper  jaw,  and  those 
answering  to  the  first  and  second  milk-molars  and  corresponding 
premolars  in  the  lower  jaw  of  the  common  Hog  are  not  developed. 
£ight  successive  phases  of  development  of  the  grinding  teeth  of  the 
African  Wart-hogs  are  described  and  expressed  by  the  following 
notation : — 


No.  of  ciinding 
teeth. 


I. VI 


indiiHr 

Kinds  of  teeth. 

^*^  \dS,d^,mUm2. 

in.    ^  viz. 

4— !• 

IV.       - —  viz.  p4f,mly  m  2,  m  3. 

4-4 

y        4-^    .  fp 3,^ 4,  m 2,  m 3. 

8-3       '  l/>  4,  m  2,  w  3. 

VI.       2l?  viz.  p  4,  m  2,  w  3. 

S-3  f    '       ' 

VII.      ^  viz.  p  4,  m  3. 
2-2 


VIII.       ~j  viz. 


m3. 


These  observations  prove  that,  contrary  to  the  opinion  of  Home 
and  Cuvier,  the  Wart-hogs  have  deciduous  teeth,  succeeded  verti- 
cally by  premolar  teeth;  in  the  Phacoch^trus  ^iiani,  at  least, 
three  deciduous  teeth  are,  in  some  individuals,  succeeded  by  as 
many  premolar  teeth ;  and,  as  a  general  rule,  two  deciduous  teeth 
are  displaced  vertically  by  two  premolars.  The  first  true  molar  b 
remarkable  for  its  unusually  early  development,  which  is  followed 
by  an  unusually  eariy  abrasion  and  expulsion,  when  its  place  is  ob- 
literated by  the  second  true  molar  being  pushed  forwards  into  con- 
tact with  the  last  premolar.  This  tooth  is  as  remarkable  ibr  its 
longevity,  and  remains  after  the  wearing  away  and  shedding  of  the 
second  true  molar,  when  the  last  true  molar  advances  into  contact 
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with  the  last  premolar^  and  the  place  of  both  the  preYioualy  iDter> 
vening  true  molars  is  obliterated.  This  unusual  order  of  aheddinf^ 
of  the  molar  teetli  has  given  rise  to  the  idea  of  the  last  lai^  and 
complex  true  molar  of  Uie  Phaeo^mnu  being  the  h<Hnologne  of 
both  the  last  and  penultimate  grinders  of  the  common  Hog,  which 
the  author's  observations  refute ;  and  he,  also»  is  able  to  point  oat, 
by  re-examination  of  the  original  specimen  figured  bj  Home  in  the 
Phil. Trans.,  the  source  of  the  erroneous  idea  that  the  common  Hog 
had  an  additional  true  molar  behind  the  large  one  symbolised  bj 
m  3,  in  the  author's  system  of  dental  notation. 

The  nature  and  signification  of  the  symbols  prc^posed  are  ex- 
plained and  illustrated  by  a  series  of  drawings.    One  of  the  fhiiti 
of  the  determination  of  the  homology  of  a  part  is  the  power  of  gi- 
ving it  a  name,  and  signifying  it  by  a  symbol  applicable  eo-exteo- 
sively  with  such  homology.    The  limits  are  shown  within  which 
the  homologies  of  individual  teeth  can  be  determined :  they  present 
the  requisite  constancy  of  character  in  a  large  proportion  of  the 
class  Mammalia.    Certain  members  of  this  class,  e.g.  the  order 
Bruta  and  the  Cetacea  vera^  have  teeth  too  numerous  and  alike  in 
form  and  mode  of  development  to  admit  of  being  determined  indi- 
vidually from  species  to  species.    Such  mammalia  have  but  one  set 
of  teeth,  and  the  author  proposes  to  call  them  *  Monophyodonts.* 
On  the  other  hand,  the  orders  MartupiaUa,  ItueeHvora^  JtodemtiOf 
Ifuminantia,  PachydermatOy  Camwcroy  Cheiroptera^  Quadrumana 
and  Bimafia  have  two  sets  of  teeth,  and  might  be  called  collectively, 
*  Diphyodontd.'     Of  the  permanent  teeth  of  this  division  of  mam- 
nialia»  sonic  succeed  the  deciduous  teeth  vertically,  others  come  into 
place  beinnd  one  another  in  horizontal  succession.     The  *  incisors* 
are  determined  by  a  character  of  relative  position  to  the  jaws  and 
to  each  other :  so  iilcewise  the  *  canines.'    The  remaining  teeth  are 
divided  into  those  which  are  developed  in  vertical  relation  to  the 
deciduous  molars,  and  push  them  out,  and  those  that  have  not  such 
relation,  but  follow  each  other  horizontally :  the  term  '  molar '  is  re- 
stricted by  the  author  to  these  latter  teeth,  and  that  of  'premolar* 
to  tlie  former  ones,  which  are  always  anterior  to  the  molars.    There 
is  a  remarkable  degree  of  constancr^  in  the  number  of  these  dififerent 
kinds  of  teeth  ;  in  the  placental  Diphyodonts,  e.ff.  the  '  incisors' 

3—3 
never  exceed  aZik*  **  ^'  ^  ^°  ^^^  ^'^^  ^^  ^^^  j&^^  the  *  ca- 

l^\  4—4  3 3 

nines'  fZTT*  '^®  premolars  r^Vjthe  molars  Q_g,=44;  and  this 

the  author  regards  as  the  typical  formula  of  dentition  in  the  great 
proportion  of  the  mammalian  class  above  defined.  It  was  rarely 
departed  from  by  tiie  primaeval  species  that  have  become  extinct, 
and  is  modified  chiefly  by  defect  or  loss  of  certain  teeth  in  the  ex- 
isting species.  When  the  grinders  are  below  the  typical  number, 
the  missing  molars  arc  taken  from  the  back  part  of  their  series,  and 
the  premolars  from  the  fore  part  of  theirs :  the  most  constant  teeth 
being  the  fourth  premolar  and  first  true  molar;  these  are  always 
determinable,  whatever  be  their  form,  by  the  relation  to  them  of  the 
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last  tooth  of  the  deciduous  series.  Thus  determined,  the  homo- 
logies of  the  other  grinders  are  ascertained  by  counting  the  molars 
from  the  first  backwards,  1,  2,  3 ;  and  the  premolars  from  the  last 
forwards,  4,  3,  2,  1.  The  symbols  are  made  by  adding  the  initials 
to  the  numbers  of  the  molar  teeth,  and  the  initial  p  to  those  of  the 
premolar  teeth.  The  author  concludes  by  pointing  out  the  advan* 
tages  of  this  system  of  anatomical  notation. 

2.  *<  Description  of  the  Hydrostatic  Log."  By  the  Rev.  £•  L. 
Berthon,  M.A.  Communicated  by  Sir  Francis  Beaufort,  F.li.S« 
&c.,  on  the  part  of  the  Lords  Commissioners  of  the  Admiralty. 

The  object  of  this  invention  is  to  obtain  a  register  of  the  speed 
of  ships,  by  a  column  of  mercury,  in  such  a  manner  that  the  height 
of  the  column  shall  depend  upon  the  velocity  alone,  and  not  be 
affected  by  any  disturbing  causes,  such  as  alteration  of  draught  of 
water,  pitching  and  rolling,  &c. 

The  principle  embraces  that  of  Pit6t's  tube,  inasmuch  as  the 
force  of  the  resistance  due  to  the  velocity  is  communicated  through 
a  small  pipe  projecting  into  the  water  below  the  bottom  of  the  ship : 
this  force,  acting  upwards,  compresses  a  portion  of  enclosed  air  in  a 
small  cylinder,  which  air  communicating  by  means  of  a  little  pipe 
with  the  bulb  of  a  glass  tube — bent  like  a  common  barometer- 
raises  the  mercury  in  the  tube,  by  depressing  it  in  the  bulb. 

But  as  any  single  column  of  water  and  air  thus  acting  upon  the 
surface  of  the  mercury  in  the  huXb  alone  must  depend  not  only  upon 
the  resistance  due  to  the  velocity,  but  also  upon  the  distance  oft/ie 
cylindfT  from  the  water-line,  which  distance  or  height  varies  with 
every  sea,  and  alters  more  permanently  as  the  draught  of  water 
changes,  a  compensation  was  necessary  ;  and  the  inventor  has  found 
one,  which  he  considers  perfect  for  all  these  variations,  by  applying 
ft  second  column  of  water  and  air  to  press  upon  the  other  surface  of 
the  mereuryy  viz.  that  in  the  glass  tube.  This  second  column  is 
precisely  like  the  first  as  regards  the  pipe  and  cylinder,  and  commu« 
nicates  with  the  sea  by  an  aperture  or  apertures,  presented  in  such 
a  direction  that  velocity  does  not  produce  any  increase  of  pressure. 
Thus  the  mercury  in  the  indicator  is  placed  between  two  columns 
of  water  and  air,  which  are  always  equal  to  each  other  in  length,  and 
the  mercury  rises  according  to  the  difference  between  the  pressures 
upon  its  two  surfaces,  the  result  of  resistance  or  velocity  alone. 

The  air-pipes  may  be  conducted  in  any  direction,  and  the  indi- 
cator, whicli  swings  upon  gimbals,  may  be  placed  in  any  part  of 
the  ship.  The  two  water-pipes  are  conducted  into  one  tube  iu  the 
bottom  of  the  ship,  divided  into  two  separate  chambers  for  the  dif- 
ferent forces. 

In  addition  to  the  speed,  the  true  course  or  leeway  of  the  vessel 
is  indicated  upou  a  horizontal  segment  divided  into  degrees,  over 
which  a  needle  is  moved  by  a  rod  connected  with  the  above-men- 
tioned double  tube ;  and  the  whole  is  kept  continually  iu  the  true 
direction  of  the  ship's  motion  by  a  float  or  vane  attached  to  the 
lower  end  of  the  tube  in  the  water. 
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February  14,  1850. 

Sir  RODERICK  I.  MURCHISON,  Vice-IVesideiit»  in  the  Chur. 

The  foUowiog  papers  were  read : — 

1 .  ^  Supplementary'  Observations  oo  the  Structure  of  theBelenmite 
and  Belemnoteuthifu  By  Gideon  Algernon  Mantell«  Eaq^  LL.Dn 
F.U.S^  Vice-President  of  the  Geological  Society,  &c. 

In  this  communication  the  author  describes  his  recent  investiga- 
tions on  the  Ktructure  of  the  two  genera  of  fossil  Cephmlopodat  wboie 
remains  occur  so  abundantly  in  the  Oxford  ckj  of  Wiltshire^ 
namely,  the  Belemnite  and  Belemnoteuthts,  as  Buppfementary  to  hii 
memoir  on  the  same  subject,  published  in  the  PhiL  Trans.  IMS.  la 
that  paper  evidence  was  adduced  to  show  the  correetneos  of  tbs 
opinion  of  the  hUe  Mr.  Channing  Pierce  as  to  the  generic  diatinctioD 
of  these  two  extinct  forms  of  Cephalopoda. 

As  however  several  eminent  naturalists  had  ezpreooed  donbts  as 
to  some  of  the  opinions  advanced  by  the  author  in  his  former  memoir, 
figures  and  descriptions  are  given  in  the  present  notioe»  of  beautifbl 
and  instructive  specimens  lately  discovered  in  Wiltshire»-  and  which 
he  conceives  establish  his  previous  conclusions.  Dr.  Mantell  tb« 
states  as  the  result  of  his  examination  of  several  hundred  examples» 
that  our  knowledge  of  the  organization  of  the  animal  of  the  Belen* 
nite  is  at  present  limited  to  the  following  parts,  viz. — 

1.  An  external  Capsule  or  perioiiracum  which  invested  the  osie- 
let  or  sepiostaire,  and  extending  upwards,  constituted  the  external 
sheath  of  the  receptacle. 

2.  The  Osselet,  characterizeii  by  its  fibrous  radiated  structure, 
terminating  distolly  in  a  solid  rostrum  or  guard,  having  an  alveolus, 
or  conical  hollow,  to  receive  the  apical  portion  of  the  chambered 
phragroocone;  and  expanding  proxiroally  into  a  thin  cup,  which 
became  confluent  with  tiie  capsule,  and  formed  the  receptacle  for 
the  viscera. 

3.  The  Phragmocone^  or  chambered,  siphunculated,  internal  shell ; 
the  apex  of  which  occupied  the  alveolus  of  the  guard,  and  the  upper 
part  constituted  a  capacious  chamber,  from  the  basilar  margin  of 
which  proceeded  two  loiigt  flat,  testaceous  processes. 

These  structures  comprise  all  that  are  at  present  known  of  the 
animal  to  which  the  fossil  commonly  called  **  The  Belemniie," 
belonged. 

Of  the  Belemnotettthis,  the  fossil  cephalopod  which  Phif.  Owen 
regards  as  identical  with  the  Belemnite,  many  examples  of  the  body 
with  eight  uncinated  arms,  and  a  pair  of  long  tentacula,  having  an 
ink-bag  and  pallial  fins,  have  been  discovered.  The  osselet  of  this 
animal,  like  that  of  the  Belemnite,  has  a  fibro-radiated  structure, 
investing  a  conical  chambered  shell;  but  this  organ,  for  reasons 
fully  detailed  in  the  memoir,  the  author  considers  could  never  have 
been  contained  within  the  alveolus  of  a  Belemnite;  tlie  soft  parts 
of  the  animal  of  the  Belemnite  are  therefore  wholly  unknown. 

Many  beautiful  specimens  of  Belemnites  and  Belemnoteuthis  were 
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exhibited  by  Dr.  Mantell  to  tbe  Society,  in  proof  of  the  statement! 
contained  in  the  memoir. 

2.  *'  On  the  Pblorosaurus  ;  an  undescribed  gigantic  terrestrial 
reptile,  whose  remains  are  associated  with  those  of  the  Iguanodon 
and  other  Saorians,  in  the  Strata  of  Tilgate  Forest."  By  Gideon 
Algernon  Mantell,  Esq.,  LL.D.,  F.R.S.,  Vice-President  of  the  Geo- 
logical Society,  &e. 

The  author  had  for  a  long  while  entertained  the  idea,  that  among 
the  remains  of  colossal  reptiles  obtained  from  the  Wealden  strata, 
there  were  indications  of  several  genera  of  terrestrial  saurians, 
besides  those  established  by  himself  and  other  geologists.  The  re- 
cent discovery  of  an  enormous  arm-bone,  or  humerus,  of  an  unde- 
scribed reptile  of  the  crocodilian  type,  in  a  quarry  of  Tilgate  Forest 
in  Sussex,  where  Dr.  Mantell  had  many  years  since  collected  nume- 
roos  teeth  and  bones  of  the  Iguanodon,  Hylseosaurus,  &c^  and  some 
remarkable  vertebrse  not  referable  to  known  genera,  induced  him  to 
embody  in  the  present  communication  the  facts  which  his  late  re- 
searches have  brought  to  light 

The  humerus  above-mentioned  was  found  imbedded  in  sandstone, 
by  Mr.  Peter  Fuller  of  Lewes,  at  about  20  feet  below  the  surface ; 
it  presents  the  usual  mineralized  condition  of  the  fossil  bones  from 
the  arenaceous  strata  of  the  Wealden.  it  is  four  and  a  half  feet  in 
length,  and  the  circumference  of  its  distal  extremity  is  32  inches  I  It 
has  a  medullary  cavity  3  inches  in  diameter,  which  at  once  separates  it 
from  the  Cetiosaurus  and  other  supposed  marine  saurians,  while  its 
fonn  and  proportions  distinguish  it  from  the  humerus  of  the  Igua- 
nodon, Hylseosaurus,  and  Megalosaurus.  It  approaches  most  nearly 
to  the  Crocodilians,  but  possesses  characters  distinct  from  any  known 
fossil  genus.  Its  size  is  stupendous,  far  surpassing  that  of  tbe  cor- 
responding bone  even  of  the  gigantic  Iguanodon ;  and  the  name  of 
Pehrotaurtu  (from  ireXwp  peioTy  monster)  is  therefore  proposed 
for  the  genus,  with  the  specific  term  Cont^beari^  in  honour  of  the 
palieontological  labours  of  the  Dean  of  LlaudafT. 

No  bones  have  been  found  in  such  contiguity  with  this  humerus, 
as  to  render  it  certain  that  they  belonged  to  the  same  gigantic  rep- 
tile ;  but  several  very  large  caudal  vertebrsB  of  peculiar  characters, 
collected  from  the  same  quarry,  are  probably  referable  to  the  Pelo- 
rosaurus ;  these,  together  with  some  distal  caudals  which  belong  to 
the  same  type,  are  figured  and  described  by  the  author. 

Certain  femora  and  other  bones  from  the  oolite  of  Oxfordshire, 
in  the  collection  of  the  Dean  of  Westminster,  at  Oxford,  are  men- 
tioned as  possessing  characters  more  allied  to  those  of  the  Felo- 
rosaurus,  or  to  some  uuknown  terrestrial  saurian,  than  to  the  Ce- 
tiosaurus, with  which  they  have  been  confounded. 

Ab  to  the  magnitude  of  the  animal  to  which  the  humerus  belonged, 
Dr.  Mantell,  while  disclaiming  the  idea  of  arriving  at  any  certain 
conclusions  from  a  single  bone,  states  that  in  a  Gavial  18  feet 
long,  the  humerus  is  1  foot  in  length ;  t.  e.  one-eighteenth  part  of 
tbe  length  of  the  animal,  from  the  end  of  the  muzzle  to  the  tip  of 
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the  tail.  According  to  these  admeasurements  the  Pelorosaums  would 
be  81  feet  long,  and  its  body  20  feet  in  circumference.  But  if  we 
asdume  the  length  and  number  of  the  vertebrae  as  the  scale,  we 
should  have  a  reptile  of  relatively  abbreviated  proportions ;  even  in 
this  case,  however,  the  original  creature  would  far  surpass  in  mag* 
nitude  the  most  colossal  of  reptilian  forms. 

In  conclusion,  Dr.  Mantell  comments  on  the  probable  physical 
conditions  of  the  countries  inhabited  by  the  terrestrial  reptiles  of  the 
secondary  ages  of  geology.  These  highly-oi^anized  colossal  land 
saurians  appear  to  have  occupied  the  same  position  in  those  ancient 
faunas  as  the  large  mammalia  in  those  of  modem  times*  The  trees 
and  plants  whose  remains  are  associated  with  the  fossil  bones,  mani- 
fest, by  their  dose  affinity  to  living  species,  that  the  islands  or  con- 
tinents on  which  they  grew  poss^sed  as  pure  an  atmosphere,  as 
high  a  temperature,  and  as  unclouded  skies  as  those  of  our  tropical 
climes.  There  are  therefore  no  legitimate  grounds  for  the  hypo- 
thesis in  which  some  physiologists  have  indulged,  that  during  the 
**  Age  of  BeptUes "  the  earth  was  in  the  state  of  a  half-finished 
planet,  and  its  atmosphere  too  heavy,  from  an  excess  of  carbon,  for 
the  respiration  of  warm-blooded  animals.  Such  an  opinion  can  only 
have  originated  from  a  partial  view  of  all  the  phenomena  which 
these  problems  embrace,  for  there  is  as  great  a  discrepancy  between 
the  existing  faunas  of  different  regions,  as  in  the  extinct  groups  of 
animals  and  plants  which  geological  researches  have  revealed. 

The  memoir  was  illustrated  by  numerous  drawings,  and  the  gi- 
gantic humerus  of  the  Pelorosaurus  and  other  bones  were  placed 
before  the  Society. 


February  21,  1850. 
GEORGE  RENNIE,  Esq.,  Treasurer,  in  the  Chair. 

Robert  Alfred  Cloyne  Austen,  Esq.  was  admitted  into  the  Society. 

The  following  papers  were  read : — 

1.  "On  the  Extension  of  the  Principle  of  Fennat's  Theorem  of 
the  Polygonal  Numbers  to  the  higher  orders  of  series  whose  ultimate 
differenc'es  are  constant  With  a  new  Theorem  proposed,  applicable 
to  all  the  Orders."  By  Sir  Frederick  Pollock,  Lord  Chief  Baron, 
F.R.S. 

The  object  of  this  paper  professes  to  be  to  ascertain  whether  the 
principle  of  Fermat*8  theorem  of  the  polygonal  numbers  may  not  be 
extended  to  all  orders  of  series  whose  ultimate  differences  are  con- 
stant. The  polygonal  numbers  are  all  of  the  quadratic  form,  and 
they  have  (according  to  Fermat*3  theorem)  this  property,  that  every 
number  is  the  sum  of  not  exceeding,  3  terms  of  the  triangular  num- 
bers, 4  of  the  square  numbers,  5  of  the  pentagonal  numbers,  &c. 

It  is  stated  in  this  paper  that  the  series  of  the  odd  squares  1, 9, 25, 
49,  &c.  has  a  similar  property,  and  that  every  number  is  the  sum  of 
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noi  exceeding  10  odd  squares.  It  is  also  stated,  that  a  series  con« 
aistiog  of  the  1st  and  eveiy  succeeding  Srd  term  of  the  triangular 
series,  vis.  1, 10,  28,  S5,  &c^  has  a  similar  property ;  and  that  everj 
number  is  the  sum  of  not  exceeding  1 1  terms  of  this  last  series^  and 
that  this  may  be  easily  proved  [it  was  proved  in  a  former  paper  by 
the  same  author].  The  term  **  Notation-limit"  is  applied  to  the  num- 
ber which  denotes  the  largest  number  of  terms  of  a  series  necessary 
to  express  any  number;  and  the  writer  states  that  5, 7, 9,  IS,  tfl  are 
respectively  the  notation-limits  of  the  tetrahedral  numbem,  the  octo- 
hearaly  the  cubical,  theeioosahedral  and  the dodecahedral  numbers; 
that  19  is  the  notation-limit  of  the  series  of  the  4th  powers ;  that 
11  is  the  notation-limit  of  the  series  of  the  triangular  numbers 
squared,  viz.  1, 9,  S6, 100,  &c^  and  SI  the  notation-limit  of  the  series 
I9  28, 15S,  &c  (the  sum  of  the  odd  cubes),  whose  general  expression 
is  2ii«— »•• 

The  paper  next  contains  an  extension  of  the  theorem  811  -f  S=S  odd 
squares,  which  was  proved  by  Legendre  in  his  Th6arie  desNombres\ 
every  odd  square  equals  8  times  a  triangular  Na+  i ;  the  theorem 
therefore  is— 8  times  any  term  in  the  figurate  series  (1, 2,  S,  4,  &c. ..) 
4-8=8  terms  of  a  series  consisting  of  the  next  series,  viz.  (1,  S,  6, 
10  • .  &c),  multiplied  by  8  with  1  prefixed,  and  also  added  to  each 
term.  But  it  is  stated  that  this  theorem  may  be  much  extended;  for 
this  is  not  only  true  of  any  two  consecutive  series,  but  generally  if  F, 
represent  any  figurate  number  of  the  x^^  order,  and  F,  any  figurate 
number  of  the  yr  order,  whether  y  be  greater  or  less  than  ;r, 

8F,-f  S=S,  or  (S-l-8),  or  (S-l-2 .8),  or . . .  (3-|-»8),  &e^ 

terms  of  a  series  whose  general  expression  is  8F,  +  i  ;  and  still  fur- 
ther (provided  p  be  greater  than  2) — 

/>F,-I-3=S,  or  (SH-;>),  or  (3+2p),  or  (3 +»/>), 

terms  of  a  series  whose  general  expression  is  f>F,  + 1,  and  vice  versa. 

The  author  concludes  from  these  considerations,  that  probably 
there  are  many  theorems  which  are  common  to  all  the  orders.  The 
following  theorem  is  then  proposed  as  having  that  character. 

If  the  terms  of  a  series  be 

1,  or  (1  +ny,  (1  -hit)',  (1  -f  n)«  . . .  ^c.  (1  -hn)', 

the  l8t(p  +  l)  terms  of  (l-hny"^' 
the  l8t(/>-|-l)  terms  of  (l-hw)""^* 
the  1st  (;>  -h  1 )  terms  of  (1  +  nf^^ 
-f    &c.     Ac 

(ifp  and  n  be  both  not  less  than  1 ),  any  number  will  be  the  sum  of 
not  exceeding  (/m  +  1)  terms  of  the  series;  in  other  words, /m-fl 
b  the  notation-limit  of  this  series. 

It  is  manifest  that  this  series  is  of  such  a  form,  that  by  varying 
It  andjp,  it  is  capable  of  expressing  every  possible  arithmetical  series, 
also  every  possible  geometrical  series  (each  having  1  for  the  first 
term) ;  it  will  also  express  all  the  intermediate  series  of  the  success- 
ive orders  (to  an  indefinite  extent),  which  exist  between  and  con- 
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nect  together  by  a  regular  gradatioD  (as  is  well  knowD)  any  mdi 
arithmetical  series  with  a  geometric  series,  whose  cominon  ratio  ii 
the  Sod  term  of  both  series.  The  theorem  may  be  staled  without 
the  series  thus : — 

If  any  geometric  series  (having  1  for  its  first  term)  and  (1+a) 
for  its  common  ratio,  be  stayed  at  the  (p-f  l)th  term  and  disooo- 
tinued  as  a  geometric  series,  but  be  continued  from  that  term  as  an 
ariikmetie  series  of  the  pih  order,  by  forming  it  with  the  pdk  difier- 
ence  as  the  constant  difference,  and  the  other  differenoes  (whidi 

will  be  Xf  x*,  ai^f  &e x^).    The  resulting  aeries  will  be 

the  series  stated  in  the  theorem  above,  and  any  number  may  be 
formed  by  not  exceeding  (/m+1)  terms,  that  is  (/m-f-1)  will  be 
the  notation-limit  of  the  series;  ifp  becomes  indefinitely  great,  the 
limit  of  the  series  is  a  geometrical  series,  and  it  would  become  capa- 
ble of  expressing  any  number  according  to  a  system  of  notation 
whose  base  or  local  value  would  be  (1  -|-m)« 

The  proof  of  the  theorem  seems  to  depend  upon  this,  that  the  no- 
tation-limit assigned  by  the  theorem  is  actually  the  notation-limit 
of  all  the  geometric  terms  and  one  more,  at  least,  while  the  geometrie 
terms  alone  fix  the  law  of  the  series  and  ascertain  its  eiementi  (thst 
is,  the  first  term  and  the  successive  differences) ;  and  as  the  com- 
binations necessary  to  enable  the  series  to  fulfill  its  law,  and  carry 
on  the  notation  that  belongs  to  it,  are  r^ulated  bv  the  aeries  next 
below  it,  viz.  by  the  first  rank  of  differences,  while  the  supply  of 
new  combinations  (as  the  series  advances  and  the  number  of  terms 
that  may  be  used  increases)  is  indicated  by  even  a  higher  series  than 
itself,  the  new  combinations  are  always  greater,  and  at  length  iude* 
finitely  greater,  than  the  number  required.  If  therefore  within  the 
range  of  those  terms  that  ascertain  and  fix  the  law  of  the  series  the 
law  of  its  notation-limit  can  be  obeyed,  it  must  always  (d  fortiori) 
be  obeyed  as  the  series  proceeds  to  a  greater  number  of  terms  and 
to  a  variety  of  combinations  increasing  in  a  higher  ratio ;  and  the 
series  will  furnish  the  numbers  requisite  to  carry  on  the  notation  by 
the  new  and  more  numerous  combinations  which  must  of  necessi^ 
be  of  the  same  numerical  kind  with  those  which  have  preceded  them. 
It  is  shown  at  length,  that  the  new  combinations,  as  the  series  ad- 
vances, do  actually  increase  in  an  increasing  proportion  compared 
with  the  numbers  required. 

2.  "  Experiments  on  the  section  of  the  Glossopharyngeal  and 
Hypoglossal  Nerves  of  the  Frog,  and  Observations  of  the  altera- 
tions produced  thereby  in  the  Structure  of  their  primitive  fibres.** 
By  Augustus  Waller,  M.D.  Conununicated  by  Professor  Owen, 
F.R.S.  &c 

Afler  describing  the  natural  structure  of  the  tubular  fibres  of  the 
nerves,  the  author  states  the  results  which  he  observed  to  follow 
the  section  of  the  nerves  of  the  frog's  tongue.  To  this  organ  two 
principal  pairs  of  nerves  are  distributed ;  one  of  these,  issuing  from 
the  cranium  along  with  the  pneumogastric  and  distributed  to  the 
fungiform  papillae,  is  regardiKl  as  the  glossopharyngeal ;  the  other, 
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ritiiig  from  the  anterior  part  of  the  tpiDal  cord,  and  psMing  throash 
tie  first  intervertebral  foramen,  the  author  (following  Burdach) 
ames  the  hypoglossal.  Section  of  the  glossopharyngeal  nerves 
loes  not  caose  any  perceptible  loss  of  motion  or  of  common  sensa- 
ion,  and  this  fact,  togethte  with  its  distribntion  to  the  fungiform 
lapillsBy  leads  the  author  to  consider  this  nerve  as  the  nerve  of 
sating.  On  the  other  hand,  when,  the  hypoglossal  nerves  are 
livided,  the  tongue  is  no  longer  sensible  to  mechanical  irritation, 
nd  its  motions  are  entirely  abolished.  Simultaneous  division  of 
be  right  and  left  glossopluuryngeal  nerves  »  followed  by  the  death 
f  the  animal  in  a  few  days,  and  the  same  effect  ensues  after  division 
f  both  hypoglossals.  This  result,  which  takes  place  more  speedily 
D  summer  than  in  winter,  the  author  is  disposed  to  ascribe  to  a 
iislurbance  of  the  mechanical  process  of  respiration,  in  which,  as  is 
rell  known,  the  muscles  of  the  frog's  mouth  and  tongue  take  a 
arge  share. 

To  ascertain  the  changes  which  take  place  in  the  nerve-fibres 
ifter  division  of  the  trunks  to  which  they  belong,  the  operation  was 
confined  to  the  nerve  of  one  side  only,  and  the  fibres  of  the  unin- 
ared  nerve  of  the  other  side  served  for  comparison.  These  changes 
inaue  more  speedily,  and  go  on  more  rapidly  in  summer  than  in 
rinter,  commencing  usually  in  about  five  days.  The  pulp  contained 
n  the  tubular  nerve-fibres,  originally  transparent,  becomes  turbid, 
IS  if  it  underwent  a  sort  of  coagulation,  and  is  soon  converted  into 
rery  fine  granules,  partly  aggregated  into  small  dumps,  and  partly 
icattered  within  the  tubular  membrane.  These  granules  are  at  first 
ibundant,  and  render  the  nerve-fibre  remarkably  opaque ;  but  in  pro- 
cess of  time  they  diminish  in  number,  and,  together  with  the  inclosing 
nembrane,  at  length  disappear,  so  that  at  last  the  finest  ramifications 
>f  the  nerves  which  go  to  the  papillae,  or  those  going  to  the  muscular 
ibres  of  the  tongue  (according  to  the  nerve  operated  on),  are 
dtogether  lost  to  view,  in  consequence  of  the  destruction  and  eva- 
lescence  of  their  elementary  fibres.  The  disorganization  begins  at 
Jie  extremities  of  the  fibres,  and  gradually  extends  upwards  in  the 
iNiinches  and  trunk  of  the  nerve.  The  other  tissues  of  the  tongue 
remain  unaltered.  When  the  cut  ends  of  the  nerve  are  allowed  to 
reunite,  the  process  of  disorganization  is  arrested,  and  the  nervous 
fibres  are  restored  to  their  natural  condition.  The  author  ascribes 
the  disorganization  and  final  absorption  of  the  nerve-fibres  to  an 
irrestment  of  their  nutrition  caused  by  interruption  of  the  nervous 
sarreut,  and  considers  his  experiments  as  affording  most  unequivocal 
evidence  of  the  dependence  of  the  nutrition  on  the  nervous  power. 


February  28,  1850. 
PETER  MARK  ROGET,  M.D.,  Vice-President,  in  the  Chair. 

The  following  papers  were  read : — 

1.  «  Sequel  to  a  Paper  on  the  reduction  of  the  Thermometrical 
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Obsenrations  made  at  the  Apartments  of  the  Royal  Society,  with  an 
Appendix."     By  James  Glaisher,  Esq^t  F.U.S* 

The  principal  object  of  this  paper  is  the  connexion  of  the  resolti 
deduced  in  a  former  paper  from  the  obsenrations  at  the  Royal  So* 
ciety*8  Apartments,  with  the  observations  at  the  Royal  Obsenratoiy 
at  Greenwich,  in  order  to  determine  mean  numerical  valuesy  and  to 
establish  the  laws  of  periodic  variation  from  this  long  series  of  obser- 
vations ;  the  two  series  of  observations  are  here  reduced  to  one  and 
the  same  series. 

The  observations  at  the  Royal  Society  having  been  diacoDtioQed 
between  the  years  1781  and  1786,  it  was  necessary  to  supply  tbii 
link  in  the  series,  more  particulariy  as  these  years  were  distinguisbed 
by  very  severe  weather,  and  their  omission  would  have  a  sensible 
effect  on  the  results.  The  deficient  observations  have  been  supplied 
by  a  comparison  of  the  observations  which  were  maile  at  Somerset 
House,  with  the  observations  during  the  corresponding  years  made 
by  Mr.  Barker  at  Lyndon  in  Rutlandshire^  from  1771  to  1799,  cor- 
rections being  thus  obtained  for  reducing  the  Lyndon  observatioDi 
to  those  at  Somerset  House. 

By  a  comparison  of  the  temperature  of  the  air  at  Somerset  House 
and  at  the  Royal  Observatory  for  every  mouth  during  the  yean 
1833  to  1843,  corrections  necessary  to  be  applied  for  reducing  the 
mean  values  at  the  one  place  to  those  at  the  other,  are  deduced. 

Thus  the  results  of  the  observations  at  Somerset  House  are  re- 
duced to  those  at  the  Royal  Observatory,  and  a  table  is  given  showisg 
the  mean  temperature  at  the  latter  place  of  each  month  in  every  year 
from  1771  to  1849  inclusive.  By  taking  the  means  of  the  several 
columns  in  this  table,  the  mean  temperature  of  each  month  is  deduced 
from  all  the  observations.  From  these  mean  monthly  temperatures 
a  table  is  constructed  showing  the  excess  of  the  meaft  monthly  tem- 
perature at  Greenwich  for  each  year,  above  the  temperature  of  the 
month  deduced  from  all  the  years. 

Tables  are  next  given  showing  the  mean  temperature  in  quarterly 
periods  for  the  year,  and  for  successive  groups  of  years  at  the  Royal 
Observatory  at  Greenwich,  from  the  year  1771  to  1849;  and  the 
excess  of  the  quarterly  and  yearly  mean  temperatures  in  every  year, 
and  for  groups  of  years,  above  the  means  from  all  the  years.  The 
author  remarks  that  the  numbers  in  these  tables  do  not  at  all  confirm 
the  idea  that  a  hot  summer  is  either  preceded  or  followed  by  a  cold 
winter,  or  vice  versa ;  but  on  the  contrary  it  would  appear  that  any 
hot  or  cold  period  has  been  mostly  accompanied  by  weather  of  the 
same  character,  and  instances  are  cited  in  support  of  thb  conclusion. 

Tables  arc  also  given,  based  upon  the  readings  of  the  self-registering 
thermometers,  exhibiting  the  extreme  readings  at  Somerset  House 
and  at  the  Royal  Observatory. 

Incidentally  the  author  goes  into  an  inquiry  respecting  the  relative 
temperature  of  London  and  the  country  in  its  neighbourhood.  From 
the  observations  made  by  Mr.  Squire  at  Epping  from  1821  to  1848, 
and  also  from  those  at  Lyndon,  he  concludes  that  the  general  fact 
of  a  higher  winter  temperature  and  lower  summer  temperature  at 
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the  Royal  Society's  Apartments  is  satisfactorily  proved,  and  that  the 
same  cause  has  been  in  operation  at  both  seasons;  this  cause  he 
considers  to  be  the  vicinity  of  the  river  Thames  to  the  place  of  ob- 
servation. With  the  view  of  showing  the  extent  to  which  this  cause 
operates,  a  table  is  given  of  the  mean  monthly  temperature  of  the 
water  of  the  lliames,  and  a  comparison  is  made  between  the  results 
of  observations  made  on  board  the  'Dreadnought*  Hospital  Ship,  at 
the  height  of  32  feet  above  the  water,  with  simultaneous  observa- 
tions at  the  Royal  Observatory.  From  this  comparison  it  is  con- 
cluded, that  at  all  seasons  of  the  year  the  temperature  at  the  '  Dread- 
nought' is  above  that  at  the  Observatory  during  the  night  hours, 
and  that  it  is  below  during  the  mid-day  hours  only :  at  times  of  ex- 
treme temperature  the  efiects  of  the  water  upon  the  temperature  of 
the  air  is  very  great 

The  paper  is  accompanied  by  diagrams  exhibiting  to  the  eye,  by 
means  of  coordinates,  the  numerical  results  given  in  the  tables. 

9*  **  On  the  Communications  between  the  Tympanum  and  Palate 
in  the  Crocodilian  Reptiles."    By  Richard  Owen,  Esq.,  F.U.S.  &c. 

After  citing  the  descriptions  by  Cuvier,  Kaup,  Bronn,  and  De 
Blainville  of  the  Eustachian  tubes  and  the  foramina  in  the  base  of 
the  cranium  of  the  recent  and  extinct  Crocodiles,  the  author  gives  an 
account  of  the  nerves,  arteries,  veins  and  air-tubes  that  traverse  these 
different  foramina,  and  thus  determines  the  true  position  of  the  ca- 
rotid foramina  and  posterior  nostrils  in  the  Teieosauri  and  other 
fossil  Crocodilia,  which  had  been  a  matter  of  controversy  amongst 
the  autliors  cited.  In  the  course  of  these  researches  the  author  dis- 
covered a  distinct  system  of  Eustachian  canals  superadded  to  the  or- 
dinary lateral  Eustachian  tubes,  which  he  describes  as  follows: — 

^*  From  each  tympanic  cavity  two  passages  are  continued  down- 
wards, one  expands  and  unites  with  its  fellow  from  the  opposite  side 
to  form  a  median  canal  \\liicli  passes  from  the  basisphenoid  to  the 
suture  between  that  and  the  ba^^tioccipital,  where  it  terminates  in  the 
median  canal  continued  to  the  orifice  described  by  M.  De  Blainville 
as  the  posterior  nostril.  The  second  passage  leads  from  the  floor  of 
the  tympanic  cavity  to  a  short  canal  which  bends  towards  its  fellow, 
expands  into  a  sinus  and  divides:  one  branch  descends  and  termi- 
nates in  the  small  lateral  foramen  at  the  lower  end  of  the  suture  be- 
tween the  basioccipital  and  the  basisphenoid:  the  other  branch 
continues  the  course  inwards  and  downwards  until  it  meets  its  fellow 
at  the  median  line  of  the  basioccipital,  and  it  forms  the  posterior 
primary  division  of  the  common  median  canal :  this  soon  joins  the 
anterior  division,  and  the  common  canal  terminates  at  the  median 
opening  below.  Membranous  tubes  are  continued  from  the  three 
osseous  ones,  and  converge  to  terminate  finally  in  the  single  Eusta- 
chian orifice  on  the  soft  palate  behind  the  posterior  nostril.  The 
mucous  membrane  of  the  palate  lines  the  various  osseous  canals 
above  described,  and  is  continued  by  them  into  the  lining  membrane 
of  the  tympanum.'* 

With  regard  to  the  homologies  of  the  above  described  air-passages, 
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the  author  states  that  the  lateral  canab  answer  to  the  aimple  Eiifli> 
chian  tubes  of  Lizards  and  Matninals,  and  that  the  median  canal, 
with  iu  dichotomous  divisions,  is  a  speciality  pecaltar  to  the  Croeo- 
dilian  reptiles. 

The  memoir  was  illustrated  by  nine  drawings  of  the  sixe  of  nature. 


March  7,  1850. 
LIEUT-COLONEL  REID,  R.E.,  Vice-President,  in  the  Chair. 

A  paper  was  read,  entitled  "  On  the  application  of  Carbon  de- 
posited in  Gas  Retorts  as  the  negative  plate  in  the  Nitric  Acid 
Voltaic  Battery/*  By  Christopher  Leefe  Dresser,  Esq.  Commu- 
nicated by  Thomas  Bell,  E-sq.,  Sec.  R.S.  &c. 

In  the  retorts  used  for  the  destructive  dbtillation  of  coal  to  obtain 
the  carburetted  hydrogen  gas  for  the  purposes  of  illumination,  after 
a  certain  time  a  deposition  of  carbonaceous  matter  takes  place,  and 
which  at  length  accumulates  to  such  an  extent  as  to  fill  up  a  portioo 
of  tlie  retort  with  solid  substance,  and  to  line  the  whole  with  a 
coating  varying  from  the  thickness  of  paper  to  several  inches. 

After  describing  several  forms  in  which  thb  substance  occuis, 
and  which  vary  considerably  both  in  density  and  hardness,  the  aa- 
tlior  states  that  he  (bund  one  of  great  hardness,  very  little,  if  at  all, 
porous,  and  of  a  stony  fracture,  to  be  best  adapted  for  the  negative 
conductor  of  his  nitric  acid  battery.  The  most  convenient  form  for 
the  negative  conductor  b  the  prismatic,  H  inch  square  on  the  side 
and  about  7  inches  long,  which  is  immersed  4  inches  in  the  acid, 
and  used  with  round  porous  cells,  the  zinc  cylinder  being  S  inches 
in  diameter  and  4^  inches  high. 

The  carbon  is  cut  into  thin  plates  or  prisms  by  the  machine  of 
the  marble  cutter,  at  a  cost  of  about  Hd,  each.  The  prisms  may 
be  easily  obtained  12,  14,  or  18  inches  long. 

The  only  precautions  necessary  in  using  this  form  of  carbon,  are, 
after  using  the  plates  to  immerse  them  for  a  few  moments  in  boiling 
water,  to  take  off  the  adhering  acid,  and  then  to  dry  them  before  a 
fire  or  in  a  stove. 

Having  used  the  same  plates  and  prisms  for  months,  the  author 
detected  no  deterioration  of  their  conducting  power,  nor  any  de- 
composition or  alteration.  The  connexion  was  made  by  soldering 
a  strip  of  sheet  copper  to  the  zinc,  and  pressing  this  strongly  against 
the  carbon  with  a  clamp. 

Comparing  these  plates  with  plates  of  platinum,  the  author  could 
detect  little  difference  in  action,  but  the  carbon  appeared  rather 
superior.  He  states  that  his  battery  of  100  plates  cost  under  £4, 
whilst  one  of  platinum  of  equal  power  would  have  cost  £60  or  £70. 
From  the  cheapness  and  durability  of  this  substance,  he  consider 
that  it  will  make  a  valuable  addition  to  our  voltaic  apparatus. 
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A  paper  was  aluo  in  pari  read,  entitled  **  Experimental  Researches 
in  Electricity."  Twenty-third  Series.  §  29.  On  the  Polar  or  other 
condition  of  Diaroagnetic  Bodies.  By  Michael  Faraday,  Esq., 
F.R.S.  &c 


March  14,  1850. 

GEORGE  RENNIE,  Esq.,  Vice-Presidont  and  Treasurer,  in 

the  Chair. 

The  reading  of  Dr.  Faraday's  paper,  entitled  "  Experimental  Re- 
searches in  Electricity.  Twenty-third  Series.  §  29.  On  the  Polar 
or  other  condition  of  Diamagnetic  Bodies:"  was  resumed  and  con- 
cluded. 

The  author,  whilst  developing,  on  a  former  occasion,  the  pheno- 
mena of  diamagnetic  action,  said  that  all  the  results  might  be  ac- 
counted for  by  assuming  that  bismuth,  phosphorus,  &'c.,  when  in 
the  magnetic  field,  became  polar  as  iron  is  polar,  but  with  the  poles 
in  the  contrary  direction.     This  view  has  .since  then  been  adopted 
by  Weber  and  others,  and  supported  by  certain  experimental  results. 
In  the  present  paper  these  results  and  that  view  are  brought  under 
very  close  examination.     An  apparatus  was  construotod  by  which  a 
cylinder  of  any  given  metal  could  be  niuvod  to  and  fro  through 
about  two  inches  in   the  direction   of  its  axis.     In   doini;  this  it 
approached  close  up  to,  and  then  retreated  from  the  pole  of  an 
electro-magnet^  and  also  moved  within  a  helix  of  covered  wire  which 
was  fixed  in  relation  to  the  magnet.     Now  the  action  of  such  a  piece 
of  metal  upon  the  helix  is  very  different  in  theory,  and  also  in  reality, 
according  as  it  is  dependent  upon  a  polarity,  magnetic  or  diamag- 
netic, acquired  by  the  metal,  or  upon  induced  currents  existing  in 
the  mass ;  and  the  question  was  to  ascertain  by  experiment  whether 
the  latter  were  the  cause  of  the  results  obtained  bv  Weber  and 
others.     The  various  diamagnetic  metals  gave  the  results  looked  for 
at  the  indicating  galvanometer ;  but  then  these  were  almost  insensible 
with  bismuth,  and  were  greatest  with  gold,  silver,  copper,  and  the 
better  conductors,  being  indeed  in  proportion  to  the  conducting 
power.     Such  results  were  in  favour  of  induced  currents  rather  than 
of  polarity.    Division  was  next  resorted  to  as  a  diittinguishing  test 
of  the  polar  or  current  action;  thus  a  cylinder  made  up  of  lengths 
of  wires  acted  as  well  as  a  solid  cylinder,  if  the  metal  were  one 
acquiring  a  polar  state  as  iron ;  but  such  a  division  interfered  with 
the  existence  of  induced  currents  in  the  mass,  and  it  was  found  that 
such  wire  cylinders  of  copper,  &c.  lost  all  power.     On  the  other 
hand,division  of  the  cylinder  into  innumerable  discs  interfered  greatly 
with  polarity,  but  not  at  all  with  the  induced  currents,  nor  with  the 
action  of  the  diamagnetic  metab.     The  places  of  maximum  and 
minimum  action  of  a  cylinder  of  metal  are  very  different  according 
at  that  metal  acts  by  a  polar  condition,  or  by  currents  induced  in  the 
mass :  it  is  shown  by  experiments  with  the  diamagnetic  metals  that 
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their  places  of  maximum  and  minimum  action  accord  with  the  effects 
of  induced  currents.  Time  has  great  effect  over  results  produced 
by  currents  induced  in  the  mass,  and  none  over  those  due  to 
polarity.  By  this  test  the  effects  of  the  diamagnetic  metab  are 
found  due  to  induced  currents. 

The  phenomena  produced  by  the  use  of  the  present  apparatus 
are  then  shown  to  be  in  close  and  direct  relation  to  the  phenomena 
of  revulsion  formerly  described  by  the  author :  the  parallel  is  doselj 
carried  out  and  extended,  and  both  sets  of  effects  referred  to  one 
and  the  same  cause. 

The  author  endeavours  to  repeat  an  experiment  deacribed  by 
Reich,  but  without  success ;  and  he  finds  that  even  when  iron  is 
used  no  arrangement  of  magnets  can  produce  any  test  of  polarity 
at  all  comparable  to  the  use  of  an  astatic  needle  or  to  suspension 
between  the  poles  of  a  powerful  magnet,  and  thinks  that  arrange- 
ments which  are  thus  less  sensible  with  iron  are  not  likely  to  be 
more  sensible  with  diamagnetic  metals,  even  if  they  are  polar. 

Finally,  the  author  does  not  consider  that  the  idea  of  diamagnetic 
polarity  has  gained  as  yet  any  additional  proof  beyond  the  fact  that 
diamagnetic  bodies,  such  as  bismuth  and  phosphorus,  are  repelled 
by  one  or  both  magnetic  poles;  he  does  not  reject  the  idea  of 
polarity,  but  his  opinion  or  judgment  remains  the  same  as  at  the 
time  of  its  announcement  in  1845* 

A  paper  was  also  read,  entitled  **  Contributions  to  the  Chemistry 
of  the  Urine. — Paper  IV.  On  so-called  Chylous  Urine."  By  H. 
Bence  Jones,  M.D.,  A.M.,  F.R.S.  &c. 

The  definition  given  of  chylous  urine  is,  that  it  is  urine  which  is 
white  from  the  suspension  of  fatty  matter  in  it.  An  opportunity  of 
nbfterving  a  case  of  this  disease  having  occurred  to  the  author,  he  was 
led  to  make  the  experiments  described  in  this  paper.  A  harness- 
maker,  age  32,  half-caste,  who  had  lived  in  London  for  twelve  years, 
had  been  passing  such  water  for  nine  months.  On  examination  of 
the  water  made  at  2  p.m.  it  solidified,  looking  like  blanc-mange  in 
ten  minutes.  It  was  very  feebly  acid,  contained  fibrin,  albumen, 
blood-globules  and  fat;  specific  gravitysl015.  1000  grs.  of  this 
urine  gave — 

44*42  grs.  total  solid  residue. 
8*01  grs.  total  ash. 
14*03  grs.  albumen. 
8-37  grs.  fat. 

1 3*26  grs.  urea  and  extractive  matter. 
•75  gr.  loss. 
95.5*58  grs.  water. 
In  order  to  watch  the  variations  produced  by  food  and  exercise 
in  the  appearance  of  the  urine,  every  time  the  urine  was  made,  for 
^\e  days  and  nights  it  was  passed  into  bottles  marked  with  the  hour. 
From  these  observations,  and  more  particularly  from  the  third,  fourth, 
and  sixth  days,  it  was  evident  that  the  fibrin  and  albumen  appear  in 
the  urine  when  no  fat  is  there,  and  that  the  albuminous  urine  occurs 
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before  food  has  been  taken,  and  disappeara  during  the  night  with 
perfect  rest.  Thus  the  fourth  day,  at  7*^  15"*  a.m.,  on  first  getting  up 
the  urine  contained  the  slightest  trace  of  albumen.  The  specific  gra- 
vity =1027;  the  precipitate  by  alcohol=:0*8  gr.perlOCX)  grs.  urine. 

At  9^  50™  A.M.,  judt  before  breakfast,  the  urine  formed  a  solid 
coagulum  free  from  fatty  matter,  but  contained  a  visible  deposit  of 
blood.  Specific  gravity =10 15*6;  the  precipitate  by  alcohols  14*1 
grs.  per  1000  grs.  of  urine. 

At  1 1  A.M.,  the  urine  was  chylous  or  white  from  fatty  matter. 

Further  experiments  on  the  influence  of  rest  and  motion  in  les- 
sening or  increasing  the  albumen  in  the  urine  previous  to  food  are 
then  given. 

On  five  different  mornings,  by  rising  early  or  late,  and  by  col« 
lecting  the  precipitate  from  the  urine  by  alcohol,  the  iniluence  of 
rest  and  motion  was  determined.  The  author  states  that  he  could 
fix  beforehand  whether  the  urine  should  be  albuminous  or  not,  by 
directing  the  patient  to  get  up,  or  to  lie  still. 

The  patient  was  bled  and  the  serum  was  opalescent,  but  did  not 
clear  with  fether :  the  blood  contained  no  e:icess  of  fat  1000  parts 
of  blood  gave— 

2-63  grs.  fibrin. 
159*3  gi*s.  blood-globules. 
78*1  grs.  solids  of  scrum. 
Sl-O-OS  grs.  total  residue. 
759*97  grs.  water. 

The  urine  made  the  same  day  was  examined  at  different  hours; 
that  made  immediately  before  the  bleeding  was  quite  white,  and  that 
made  an  hour  and  a  half  aflerwards  was  very  milky  also,  Specific 
gravity=  1018.     1000  grs.  of  urine  gave — 

56*87  grs.  total  residue. 
10*80  grs.  total  ash. 
13*95  grs.  albumen. 
7*4^  grs.  fat 
24*06  grs.  urea,  &c.  . 
'60  gr.  loss. 
943*13  grs.  water. 

The  conclusions  from  these  experiments  ar^,— > 

1.  That  so-called  chylous  urine,  besides  fat,  may  contain  albumen, 
fibrin,  and  healthy  blood-globules. 

2.  That,  although  the  fat  passes  off  in  the  urine  after  food  is  taken, 
yet  the  albumen,  fibrin  and  blood-globules  are  thrown  out  before 
any  food  has  been  taken.  During  perfect  rest  the  albumen  ceases 
to  be  excreted ;  and  it  does  not  appear  in  quantity  in  the  urine  even 
afWr  food  is  taken,  provided  there  is  perfect  rest.  A  short  time  after 
rising  early  the  urine  may  coagulate  spontaneously,  although  no  fat 
is  present;  and  this  may  happen  previous  to  food,  when  the  urine  is 
free  from  fat. 

3.  Though  the  urine  made  just  before  and  a  short  time  after 
bleeding  was  as  milky  as  it  usually  was  at  that  hour  of  the  day,  yet 
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the  •enim  of  the  blood  was  not  milky :  it  did  not  contain  a  larger 
quantity  of  fat  than  healthy  blood  does. 
The  general  results  are, — 

1  •  That  the  most  important  changes  in  the  urine  in  thb  diaeaie 
take  place  independently  of  the  influence  of  digestion. 

2.  That  the  urine  in  one  respect  only  resembles  chyle,  and  that 
is  in  containing,  after  digestion,  a  large  quantity  of  fat  in  a  very  fine 
state  of  division.  The  supposition  that  the  disease  consists  in  an 
accumulation  of  fat  in  the  blood,  which  is  thrown  out  by  the  kidneys, 
carrying  with  it  albumen,  fibrin,  blood-globules  and  salts,  it  altogether 
disproved,  both  by  actual  analyses  of  the  blood,  and  by  the  frequent 
occurrence  of  a  jelly-like  coagulum  in  the  urine  when  no  white  fattj 
matter  can  be  seen  to  be  present 

S.  The  disease  consists  in  some  change  in  the  kidney  by  which 
fibrin,  albumen,  blood-globules  and  salts  are  allowed  to  past  out, 
whenever  the  circulation  through  the  kidney  is  increased ;  and  if  at 
the  same  time  fat  is  present  in  the  blood,  it  escapes  also  into  the 
urine.  That  this  change  of  structure  is  not  visible  to  the  naked  eye 
on  post-mortem  examination.  Dr.  Prout  long  since  demonstrated; 
and  in  a  case  of  this  disease  which  was  in  St.  George's  Hospital*  and 
was  examined  at  Plymouth,  no  disease  of  the  kidney  was  observed. 
From  the  total  absence  of  fibrinous  casts  of  the  tubes  from  the  urine, 
it  is  not  improbable  that  by  the  microscope  a  difference  may  be  de- 
tected in  the  structure  of  the  mammary  processesy  rather  than  in 
that  of  the  cortical  part  of  the  kidneys. 


March  21,  1850. 
RICHARD  OWEN,  Esq.,  Vice-President,  in  the  Chair. 

Tlio  following  letter  from  Mr.  Addington  to  the  Secretary  was 

read. 

Foreign  Office,  March  20th,  1850. 

Sir, — I  am  directed  by  Viscount  Palmerston  to  send  to  you,  for 
the  information  of  the  President  and  Council  of  the  Royal  Society, 
an  extract  of  a  letter  which  his  Lordship  has  received  from  Mr.  James 
Richardson,  stating  that  in  the  month  of  November  last*  a  fall  of 
aerolites  had  taken  place  on  the  coast  of  Barbary  attended  with  a 
brilliant  stream  of  light,  which  extended  from  Tunis  to  Tripoli,  some 
of  the  stones  falling  in  the  latter  city. 

I  am.  Sir, 

Your  most  obedient,  humble  Servant, 

H.  W.  Addinoton. 
The  Secretary  to  the  Roycd  Society. 

**  Extract  of  a  letter  from  Mr.  Richardson^  dated  off  Jerbahy 

25th  January  1850. 

*'  I  will  trouble  your  Lordship  by  the  mention  of  the  astronomic 
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phenomenon  which  terrified  or  arrested  the  attention  of  the  inhabit- 
ants of  the  whole  of  this  coast  some  two  months  ago.  This  was 
the  fall  of  a  shower  of  aerolites,  with  a  brilliant  stream  of  light 
accompanying  them,  and  which  extended  from  Tunis  to  Tripoli, 
some  of  the  stones  falling  in  the  latter  city. 

*'The  alarm  was  very  great  in  Tunis,  and  several  Jews  and  Moors 
instinctively  fled  to  the  British  Consulate,  as  the  common  refuge 
from  every  kind  of  evil  and  danger. 

**  The  fall  of  these  aerolites  was  followed  by  the  severest  or  coldest 
winter  which  the  inhabitants  of  Tunb  and  Tripoli  have  experienced 
for  many  yean." 

The  reading  of  a  paper,  entitled  <<  Discussion  of  Meteorological 
Observations  taken  in  India  at  varions  heights."  By  Lieut-Colonel 
Sykes,  F.U.S.  &c^  was  commenced,  but  was  not  concluded. 

The  Society  then  adjourned  over  the  Easter  recess,  to  meet  again 
on  the  11th  of  April. 


April  11,  1850. 
PROFESSOR  OWEN,  Esq.,  Vice-President,  in  the  Chair. 

Lieut-Colonel  Sykes  h  paper,  entitled  "  Discussion  of  Meteorolo- 
gical Observations  in  India,**  was  resumed  and  concluded. 

The  author  adverts  to  a  fonner  paper  "  On  the  Meteorology  of 
theDeccan,"  published  in  the  Philosophical  Transactions  for  1835, 
and  af^r  referring  to  the  conclusions  at  which  he  arrived  in  that 
communication,  states  that,  in  the  discussion  of  the  meteorological 
observations  which  form  the  subject  of  the  present  paper,  and  which 
were  made  over  a  very  extended  area,  at  different  heights,  some 
being  hourly  and  running  through  several  years  at  the  same  station, 
it  is  very  satisfactory  to  itind  that  they  fully  establish  the  accuracy 
of  the  former  deductions.  He  remarks  that,  as  some  of  the  obser- 
vations now  discussed  were  hourly  records  continued  thn)ugh  con- 
siderable periods  of  time,  an  opportunity  has  been  afforded  of  in- 
vestigating abnormal  conditions,  which  the  former  limited  number 
of  diurnal  observations  did  not  permit;  and  gives  the  following 
review  of  what  appears  to  be  normal  and  abnormal  conditions. 

The  annual  and  daily  range  of  the  barometer  diminishes  from  tiie 
sea-level  up  to  the  greatest  height  observed,  8640  feet  at  Dodabotta, 
from  a  mean  annual  and  mean  daily  range  at  Madras  of  0*735  and 
0*122  respectively  to  0*410  and  0*060  at  Dodabetta; — the  annual 
range  would  appear  to  increase,  about  and  beyond  the  northern 
tropic  as  the  annual  range  at  Calcutta  (not  by  hourly  observations) 
is  0*911 ;  but  the  diurnal  range  is  somewhat  less  (0*115)  than  at 
Madras.  At  no  one  of  the  places  of  observation,  even  taking  the 
maximum  pressure  of  one  year  with  the  minimum  pressure  of  another 
year,  does  there  appear  to  have  been  a  range  of  pressure  equivalent 
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to  an  inch  of  mercury ;  nevertheless  in  the  Cyclones,  or  rotatory 
storms,  there  occurs  at  times  a  range  of  pressure  of  nearly  two  inches 
of  mercury  within  forty-eight  hours ;  but  it  is  shown  from  a  compa- 
rison of  the  simultaneous  records  on  board  ship,  where  these  great 
depressions  were  noted,  with  the  records  at  the  obseryatories  oo  shore, 
that  the  great  depressions  occurred  within  very  limited  areas. 

The  author  had  formerly  shown  that  the  times  or  turning-points 
of  ebb  and  flow  (if  the  term  be  permitted)  of  the  aerial  ocean, 
were  occasionally  retarded  or  accelerated,  although  the  means  fixed 
the  turning-points  within  certain  limit  hours ;  but  he  was  not  then 
aware  that  in  the  ebb  or  flow  of  the  four  daily  tides,  they  ever 
retrogradi'd  or  halted  in  their  onward  or  retiring  course.  The  hourly 
observations  now  show  that  abnormal  conditions  are  of  no  infre- 
quent occurrence, — that  the  tides  at  times  flow  or  ebb  for  four, 
Ave,  six  or  even  seven  and  eight  hours  (one  instance  at  Aden  of 
nine  houi*s), — that  frequent  instances  occur  of  retrograde  move- 
ments for  short  periods  of  time,  as  if  the  tide  had  met  with  a  check 
and  been  turned  back;  and  at  the  turning-points  there  are  numerous 
instances  of  the  atmosphere  being  stationary  for  a  couple  of  hours. 

The  maximum  pressure  of  the  atmosphere  b  in  the  coldest  months, 
December  or  January,  but  the  minimum  pressure  is  not  in  the 
hottest  months,  but  in  June  or  July.  The  barometric  readings, 
when  protracted,  show  a  gradual  curve  from  December  or  January 
descending  to  June  or  July,  and  then  ascending  again  to  December 
or  January,  there  being  an  occasional  interruption  in  October  or 
November.  As  the  curves  at  Madras,  Bombay  and  Calcutta, 
correspond,  and  as  Madras  has  no  south-west  monsoon,  while 
Bombay  has  a  south-west  monsoon,  and  is  destitute  of  the  north-east 
monsoon  of  Madras,  it  would  appear  that  the  general  movements  of 
the  atmosphere  are  little  influenced  by  any  conditions  of  its  lower 
strata ;  but  the  curve  of  pressure  would  seem  to  have  some  relation 
to  the  sun's  place  in  the  ecliptic. 

The  normal  conditions  of  daily  temperature  are,  that  it  is  coldest 
in  India  at  sunrise,  and  hottest  between  the  hours  of  1  and  S  p.m.; 
but  the  tables  show  many  aberrations  from  this  rule.  The  re- 
gular increment  or  decrement  of  mean  monthly  heat  from  the  maxi- 
mum or  minimum  period  is  somewhat  remarkable,  as  the  curve  is 
independent  of  the  Nouth-west  monsoon  at  Bombay  and  the  north- 
east monsoon  at  Madras ;  and  the  passage  of  the  sun  twice  over 
both  places  does  not  derange  the  curve.  The  anomalies  of  the 
annual  mean  temperature  of  Madras,  Bombay,  Calcutta  and  Aden, 
not  diminishing  with  the  increase  in  the  latitude  of  the  respective 
places,  are  pointed  out,  and  numerous  instances  are  given  of  the 
very  great  power  of  the  slanting  rays  of  the  sun  beyond  the  tropic 
As  is  the  case  with  the  barometric,  so  do  the  heat  tables  indicate 
that  the  annual  and  daily  ranges  of  the  thermometer  diminish  with 
the  elevation  of  the  place  of  observation  above  the  sea-level,  the 
elevated  table-land  of  the  Doccan  however  being  an  exception  to 
this  rule.  At  Mahabule^^hwur,  at  4500  feet,  the  temperature  of  the 
air  was  never  below  4-5°  with  a  maximum  and  minimum  thermo* 


9S5 

meter;  and  at  Dodabetta  the  temperatare  of  the  air  was  never  below 
S8^*5»  neverthelefs  at  both  places  ice  and  hoar-frost  were  frequently 
found  on  the  ground  at  sunrise,  resulting  from  the  separate  or  con- 
joined effects  of  radiation  and  evaporation. 

After  stating  the  want  of  confidence  he  has  in  observations  of  the 
wet-bulb  thermometer  as  a  means  of  determining  the  dew-point, 
and  that  he  greatly  prefers  DanielFs  hygrometer  for  this  purpose, 
the  author  observes  tiiat  he  will  not  venture  to  say  more  with  re- 
spect to  normal  conditions  of  moisture  in  India  than  that  the  air  of 
the  sea  coast  has  always  a  much  greater  fraction  of  saturation  than 
the  lands  of  the  interior ;  and  that  the  elevated  plateau  of  the  Dec- 
can  is  periodically  subject  to  very  high  degrees  of  dryness. 

Some  very  unexpected  phenomena  with  reference  to  the  dbtri- 
bution  of  rain  are  pointed  out.  It  is  found  both  on  the  sea  coasts 
and  on  the  table^Urnds  of  the  Deccan,  that  within  very  limited  areas, 
the  differences  in  the  fall  of  rain  may  be  very  great  With  nine 
rain-gauges  employed  in  the  small  bland  of  Bombay  in  the  months 
of  June  and  July,  in  the  monsoon  of  1849,  the  quantity  collected 
in  the  different  gauges  ranged  in  July  from  46  inches  to  102  inches, 
and  in  June  from  19  inches  to  46  inches.  At  Sattarah,  in  the 
Deccan,  with  three  rain-gauges  within  the  distance  of  a  mile,  they 
differed  in  their  contents  several  inches  from  each  other;  and  at 
Mahabuleshwur  and  Paunchgunny,  nearly  on  the  same  level,  the 
latter  place  being  only  eleven  miles  to  the  eastward  of  the  former, 
the  annual  fall  of  rain  was  254  inches  and  50  inches  respectively ! 
The  normal  conditions  are,  that  there  is  a  much  greater  fall  of  rain 
on  the  sea  coasts  than  on  the  table- lands  of  the  Deccan,  but  that  the 
Ghats  intervening  between  the  coasts  and  the  table-lands  have  three 
times  the  amount  of  the  fall  on  the  coasts,  and  from  ten  to  fifteen 
times  the  amount  of  the  fall  on  the  table-lands  of  the  interior ;  the 
paucity  of  the  fall  of  rain  at  Cape  Comorin  and  in  the  mouths  of  the 
Indus  would  also  appear  to  be  normal  conditions. 

The  tables  must  be  referred  to  for  the  winds ;  the  normal  states  are 
those  of  the  south-west  and  north-east  monsoons,  and  the  influence  of 
the  latter  is  periodically  felt  at  the  height  of  8640  feet  at  Dodabetta, 
which  height  would  appear  just  at  the  upper  surface  of  the  stratum  of 
air  constituting  the  south-west  monsoon  ;  but  hourly  observations  for 
lengthened  periods  are  necessary  at  Dodabetta,  to  determine  what 
really  are  the  periodical  winds  at  that  height.  From  the  points  other 
than  those  between  south  and  west,  and  north  and  east,  there  is  also 
at  the  several  stations  a  certain  amount  of  periodicity  in  the  winds, 
the  winds  that  are  common  to  different  stations  having  only  a  slant 
more  or  less  at  the  different  stations ;  fop  instance,  the  south-west  and 
north-west  winds  of  Bombay  blowing  in  the  summer  months  in  Cal- 
cutta incline  rather  to  be  soutii  and  north  winds,  than  south-west  and 
north-west  winds ;  but  the  author  observes  that  to  be  enabled  to  speak 
with  any  precision  upon  this  branch  of  the  meteorology  of  India,  and 
indeed  upon  most  other  branches  with  a  comprehensive  and  philoso- 
phical object,  hourly  observations  are  necessary,— simultaneously 
taken  with  previously  compared  instruments  by  zealous  observers ; 
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and  having  the  records  in  a  form  common  to  all  the  obaerven^  m 
as  to  admit  of  rigid  comparisons : — when  this  is  done,  not  only  in 
India  but  in  Europe,  meteorologists  will  be  in  a  better  conditioa 
to  generalize  and  propound  normal  conditions,  than  the  state  of  our 
knowledge  at  present  would  justify. 

The  author  sutes  that  he  is  indebted  to  that  very  able  and  lesl- 
ous  meteorologist.  Dr.  Buist  of  Bombay,  for  the  protracted  cnrvei 
of  pressure  of  the  barometer  appended  to  his  paper. 

A  paper  was  also  read,  entitled  ^  On  the  Structure  and  Use  of  the 
Ligamentum  rotund  um  Uteri,  with  some  observations  upon  the 
change  which  takes  place  in  the  structure  of  the  Uterus  doring 
Utero-gestation."  By  G.  Rainey,  Esq.,  M.R.C.S.E.,  Demonstrator 
of  Anatomy,  St.  Thomas's  Hospital.  Communicated  by  Joseph  H. 
Green,  Esq.,  F.R.S. 

The  author  first  referit  to  the  discovery  of  the  difference  which 
exists  between  tlie  two  classes  of  muscles;  the  voluntary,  or  thoie 
with  striped  fibres,  and  the  involuntary,  or  those  with  nnstriped 
fibres.  He  then  notices  that  the  opinion  which  is  entertained  re- 
specting the  round  ligaments  being  composed  of  the  unstriped  variety 
of  muscular  fibre  is  incorrect,  these  orgaus  consisting  chiefly  of  the 
striped  muscular  fibre 

In  support  of  the  accuracy  of  this  assertion,  the  author  alleges 
the  following  fact^  :— 

First,  that  the  round  ligament  arises  by  three  tendinous  and  fleshy 
fasciculi ;  one,  from  the  tendon  of  the  internal  oblique,  near  the 
symphysis  pubis,  a  middle  one  from  the  superior  column  of  the 
external  abdominal  ring,  the  third  from  the  inferior  column  of  the 
same :  from  these  points  the  fibres  pass  backwards  and  outwards, 
and  uniting  form  a  rounded  cord — the  round  ligament ;  after  which, 
traversing  the  broad  ligament,  they  go  to  be  inserted  into  the  angle 
of  the  uterus. 

The  striped  fibres  are  principally  situated  in  its  centre,  and  extend 
from  its  origin  to  within  an  inch  or  two  of  the  fundus  uteri ;  as  they 
approach  which,  the  fibres  gradually  lose  the  striated  character  and 
degenerate  into  fasciculi  of  granular  fibres  of  the  same  kind  as  those 
of  the  Dartos  muscle ;  both  these  fibres  presenting  similar  micro- 
scopic characters  when  acted  upon  by  glycerine. 

The  author  then  states  that  the  round  ligament  does  not  pass 
through  the  external  ring  to  be  lost  in  the  labia  and  mont  veneris; 
and  argues  irom  the  fact  of  their  consisting  mainly  of  striped  fibres, 
&c.,  that  their  use  cannot  be  merely  mechanical  or  subservient  to 
the  process  of  utcro-gestatiqn,  and  therefore  he  concludes  that  its 
function  must  be  connected  in  ^ome  way  with  the  process  of  copula- 
tion. 

He  also  adveHs  to  the  necessity  of  examining  the  round  ligament 
by  the  microscope  in  glycerine  in  preference  to  any  other  fluid ;  as 
this  substance  renders  the  cellular  tissue  mixed  with  the  fibres  more 
transparent  witliout  diminishing  the  distinctness  of  their  character- 
istic markings.    The  author  next  states  his  views  on  the  changes 
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which  take  place  in  the  uterus  during  utero^gestation,  and  observes, 
first,  that  there  is  no  similarity  between  the  fibres  of  the  round  liga- 
ment and  those  of  the  unimpregnated  uterus,  the  latter  being  mmle 
up  of  spindle-shaped  nucleated  fibres,  contained  in  a  matrix  of 
exceedingly  coherent  granular  matter ;  that  these  fibres  are  best 
examined  in  portions  which  have  been  broken  up  by  needles,  in 
preference  to  thin  sections ;  and  that  this  tissue  is  weU  seen  in  the 
larger  mammals,  as  in  the  Cow,  &c  ^In  the  impregnated  uterus 
the  fibres  are  found  much  increased  in  size  and  distinctness,  but 
devoid  of  nuclei  and  comparatively  loosely  connected ;  and  the  en- 
largement of  these  fibres  is  of  itself  sufficient  to  account  for  the 
increased  volume  of  the  gravid  uterus,  without  supposing  that  a  set 
of  muscular  fibres  are  formed  in  it  de  novo. 

Hence  he  reasons  that  the  unimpregnated  uterus  consists  probably 
of  little  more  than  an  assemblage  of  embryonic  nucle^ited  fibres,  in- 
active until  the  ovum  is  received  into  it,  after  which  their  develop- 
ment commences  and  continues  simultaneously  and  progressively 
with  that  of  the  foetus ;  so  that  when  this  last  has  arrived  at  a  state 
requiring  to  be  expelled,  the  uterus  has  acquired  its  greatest  expulsory 
power.  Lastly,  the  author  observes,  since  the  fully-developed  fibres 
cannot  return  to  their  former  embryonic  condition,  they  necessarily 
become  absorbed,  and  a  new  set  of  embryonic  fibres  are  formed  for 
the  next  ovum,  so  that  each  foetus  is  furnished  with  its  own  set  of 
expulsory  fibres;  which  view  is  in  perfect  accordance  with  the 
statements  of  Drs.  Sharpey  and  Weber,  with  regard  to  the  mem- 
brana  decidua. 


April  18,  1850. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 
Robert  Stephenson,  Esq.,  was  admitted  into  the  Society. 

The  following  papers  were  read : — 

1.  '*0n  the  Solution  of  Linear  Differential  Equations."  By  the 
Rev.  Brice  Bronwin,  M.A.  Communicated  by  S.  Hunter  Christie, 
EscN,  Sec  R.S. 

The  methods  employed  in  this  paper  to  effect  the  solution  or  re- 
duction of  linear  differential  equations  consist  of  certain  peculiar 
transformations,  and  each  particular  class  of  equations  is  transformed 
by  a  distinct  process  peculiarly  its  own.  The  reduction  is  effected 
by  means  of  certain  general  theorems  in  the  calculus  of  operations. 

The  terms  which  form  the  first  member  of  the  first  class  of  equa- 
tions are  functions  of  the  synibols  or  and  r,  the  latter  being  a  function 
of  X,  and  the  former  a  function  of  z  and  D,  x  being  the  independent 
variable.  This  member  of  the  equations  contains  two  arbitrary 
functions  of  or,  and  may  therefore  be  of  any  order  whatever.  It 
likewise  contains  two  simple  factors,  such  for  example  as  w  and 
tf+nkf  which  factors  are  taken  away  by  the  transformation  em- 
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ployed,  and  consequently  the  equation  is  reduced  an  order  lower; 
it  is  therefore  integrated  when  of  the  second  order.  There  is  a  ss- 
rieft  of  equations  of  this  class,  each  essentially  distinct  from  the  rert, 
yet  all  reducible  by  a  similar  process* 

These  equations  contain  two  arbitrary  functions  of  «.  The  num- 
ber therefore  of  particular  practicable  forms,  which  may  be  deduced 
from  each,  is  very  great,  a  circumstance  which  renders  our  chance 
of  putting  any  proposed  equation  under  one  of  these  fomis  greater 
in  the  same  proportion.  On  account  of  the  very  large  number  of 
particular  integrable  equations  which  each  general  example  fumishes, 
selection  would  be  very  difficult,  and  all  could  not  be  given ;  the  au- 
thor has  therefore  refrained  from  giving  any. 

The  second  class  of  equations  may  be  deduced  from  the  first  by 
the  interchange  of  the  symbols  D  and  or,  and  changing  r  into  r^K 
The  second  general  theorem  can  be  deduced  from  the  first  in  like 
manner;  and  this  class  may  be  transformed  and  reduced  by  it  in  a 
manner  exactly  similar  to  that  by  which  the  former  class  is  reduced 
by  the  first  general  theorem.  The  solution  therefore  of  the  one  se- 
ries may  be  deduced  from  that  of  the  other  by  the  interchange  of 
symbols  only.  But  in  the  second  series  the  solutions  obtained  are 
not  always  practicable,  that  is  to  say,  they  cannot  always  be  inter- 
preted  in  finite  terms.  They  have  therefore  been  reduced  by  the 
introduction  of  new  arbitrary  functions  of  D,  which  render  them 
practicable ;  this  process  however  necessarily  diminishes  their  gene- 
rality. 

When  reduced  to  the  ordinary  form,  these  equations  arc  somewhat 
complicated ;  but  by  giving  suitable  forms  to  the  arbitrary  functions 
of  D  which  rhcy  contain,  we  may  derive  from  them  particular  ex- 
amples of  a  form  as  simple  as  we  please,  and  by  introducing  as  many 
arbitrary  constants  as  possible,  these  examples  may  be  made  very 
general  of  the  class  to  which  they  belong.  In  the  integration  of 
linear  equations,  the  coefRcients  of  which  are  integer  functions  of  x, 
they  may  prove  very  useful. 

Next,  an  equation,  a  particular  case  of  which  was  treated  by  Mr. 
Boole  in  the  Cambridge  Mathematical  Journal,  is  here  integrated 
under  its  most  general  form.  Instead  of  integer  functions  of  x,  the 
coefRcients  may  be  any  functions  whatever,  consistent  with  the  con- 
dition of  integrability,  which  is  ascertained,  and  the  formulae  of  re- 
duction assumed  by  Mr.  Boole  are  shown  to  be  universally  true. 
An  additional  function  of  the  independent  variable  is  also  introduced 
into  the  operating  symbol  tt.  The  equation  thei'«*fore,  independently 
of  the  condition  of  int(  grability,  contains  two  arbitrary  functions  of 
X,  and  consequently  gives  rise  to  a  considerable  number  of  particular 
integrable  examples. 

Here  also  the  interchange  of  the  symbols  D  and  x  is  made,  both 
in  the  equation  to  be  integrated  and  in  the  general  symbolical 
theorem  by  which  it  is  reduced,  and  the  same  reduction  to  prac- 
ticable forms  as  before  is  likewise  made. 

The  next  class  of  equations  results  from  the  generalization  of  an- 
other equation  integrated  by  Mr.  Boole  in  the  Cambridge  Mathema- 
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tical  Journal.  Here  the  symbol  D  of  Mr.  Boole  is  replaced  by  the 
general  symbol  ar,  and  moreover  the  first  member  of  each  equation 
contains  two  arbitrary  functions  of  or;  and  by  means  of  another 
extension,  this  example  gives  rise  to  a  whole  series  of  equations  con- 
stituting a  class.  The  reduction  is  effected  partly  by  the  first  general 
theorem  in  the  calculus  of  operations,  and  partly  by  other  means. 
It  must  be  observed  that  each  of  the  classes  is  totally  distinct  from 
the  others,  and  its  mode  of  treatment  also  distinct ;  also  each  of  the 
general  examples  in  the  series  contains  two  arbitrary  functions  of  the 
independent  variable,  and  will  therefore  give  the  solutions  of  a  large 
number  of  particular  equations,  but  for  the  reason  before  stated 
particular  examples  are  not  given. 

Here  likewise,  by  the  interchange  of  the  symbols  D  and  x^  another 
series  of  equations  with  their  solutions  or  reductions  is  obtained,  and 
also  another  general  theorem  by  which  they  may  be  tnuisrormed  and 
reduced.  But  the  solutions  of  the  examples  uf  the  one  series  may 
be  deduced  from  those  of  the  other  by  the  interchange  of  symbols. 
It  is  not  a  little  remarkable  that  this  interchange  of  bymbols  in  all 
these  cases  should  be  found  possible,  it  will  however  be  found  pos- 
sible in  another  case  to  be  hereafter  described. 

The  last  class  of  equations  discussed  in  this  paper  is  transformed 
by  means  of  a  general  theorem  of  a  very  different  kind  from  any  of 
those  which  have  been  employed  in  reducing  and  integrating  any  of 
the  pi*evious  classes.  By  means  of  this  transformation,  the  symbol 
V,  of  which  the  first  member  of  these  equations  is  a  function,  is 
placed  in  a  position  to  operate  upon  the  whole  of  that  member,  a 
certain  equation  of  condition  among  the  coeHicients  being  previously 
admitted.  Hence  by  operating  upon  both  members  with  the  inverse 
of  this  symbol,  the  equation  is  once  integrated,  and,  if  it  be  of  the 
second  order  only,  completely  solved. 

Here  too  the  interchange  of  symbols  may  be  made  both  in  the 
equation  and  its  solution,  and  the  solution  so  changed  will  be  the 
solution  of  the  equation  changed  in  like  manner.  The  general  sym- 
bolical theorems,  which  here  consist  of  a  series  of  terms,  may  be  de- 
rived the  one  from  the  other  in  the  same  way,  and  by  changing  the 
signs  of  the  alternate  terms. 

Reductions  of  the  arbitrary  functions  of  D,  similar  to  those  before 
made,  are  made  here  also ;  and  by  particularizing  some  of  the  func- 
tions so  reduced  for  the  sake  of  simplification,  several  very  singular 
resulting  equations  are  obtained.  If  in  these  we  assign  to  the  re- 
maining arbitrary  functions,. particular  forms,  and  introduce  as  many 
arbitrary  constants  as  we  can,  we  may  tind  particular  examples 
which  may  be  of  great  use  in  the  integration  of  equations  with 
coefficients  containing  only  integer  functions  of  x. 

By  a  very  obvious  substitution  an  arbitrary  function  of  x  may  be 
introduced  into  any  of  this  kind  of  equations,  and  also  another  func- 
tion of  D,  and  the  last  often  with  great  advantage. 

2.  ^'  On  the  Oils  produced  by  the  action  of  Sulphuric  Acid  upon 
various  classes  of  Vegetables."     By  John  Stenhouscy  Esq.,  F.R.S. 
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Nearly  thirty  years  ago  Dobereiner  obserredy  when  preparing  for- 
mic acid  by  distilling  a  mixture  of  starch,  peroxide  of  numganese  and 
sulphuric  acid,  that  the  liquid  which  passed  into  the  reoeiTer  con- 
tained a  small  quantity  of  oil  which  rendered  it  turbid.  To  this  oil 
Dobereiner  gave  the  fanciful  name  of  "  artificial  oil  of  ants,**  thoogii 
the  very  limited  quantity  in  which  he  was  able  to  procure  it  pre* 
vented  him  from  determining  almost  any  of  its  properties* 

The  author's  attention  was  first  directed  to  the  sulject  in  184ft 
when  he  found  that  the  oxide  of  manganese  was  unnecessary,  and 
that  the  oil  could  be  readily  prepared  by  operating  on  most  vege- 
table substances  with  either  sulphuric  or  muriatic  acid*  The  oil*  oo 
analysis,  was  found  to  have  the  formula  Cn  H^  O^  and  to  oontsia 
oxygen  and  hydrogen  in  the  proportions  to  form  watery  while  sll 
other  oils  and  fats  contain  an  excess  of  hydrogen. 

The  late  Dr.  Fownes  took  up  the  subject  in  1845,  and  made  ths 
interesting  discovery,  that  when  the  oil  which  he  called  furfurol  is 
heated  with  ammonia,  a  crystalline  amide  is  formed.  When  this 
amide  is  boiled  with  caustic  lyes,  it  is  changed  into  the  crystaUizable 
base  furfurine.  The  paper  then  describes  the  best  mode  of  pre- 
paring furfurol,  and  also  the  method  of  purifying  it  from  an  oil  with 
which  crude  furfurol  is  always  accompanied,  and  to  which  the  name 
of  meta-furfurol  has  been  given.  M eta-furfurol  is  the  cause  of  the 
bright  red  coloration  which  impure  furfurol  instantly  produces  when 
it  is  treated  with  muriatic  or  sulphuric  acids  in  the  cold.  Thu  por- 
tion of  the  paper  concludes  with  some  new  observations  on  furfurol, 
and  an  examination  of  some  of  the  salts  of  furfurine. 

It  has  been  pretty  satisfactorily  ascertained  that  the  constituent 
of  plants  which  yields  furfurol  is  the  matiere  incrustante  of  M.  Payen, 
viz.  the  matter  with  which  the  interior  of  the  cells  of  plants  is  lined. 
This  is  an  amorphous  granular  substance  which  has  been  gradually 
deposited  from  the  sap  in  its  passage  through  the  tissue  of  the  plant 
It  is  most  abundant  in  hard  woods,  such  as  oak  and  teak,  especially 
in  the  oldest  portions  which  lie  nearest  the  heart  of  the  tree.  As  the 
author  of  the  paper  was  led  to  conjecture  that  the  matiere  ineruUanU 
of  the  different  great  classes  of  vegetables  would  be  found  on  exa- 
mination analogous  but  not  identical,  he  thought  it  likely  that  the 
oils  derivable  from  them  would  also  prove  not  identical  with  furfurol, 
though  probably  very  analogous  to  it  in  their  nature  and  properties. 
The  algsB  or  sea- weeds,  whose  structure  is  very  different  from  that 
of  ordinary  herbaceous  plants,  were  employed  to  test  the  truth  of  this 
hypothesis.  They  yielded  an  aromatic  oil  to  which  the  name  of 
fucusol  was  given.  Though  essentially  different  from  furfurol,  it 
closely  resembles  that  oil  in  its  properties,  being  also  isomeric  with 
it.  Fucusol  forms  a  crystaUizable  amide  with  ammonia,  called  fucus 
amide,  which,  when  it  is  boiled  with  alkaline  lyes,  is  also  converted 
into  an  organic  base — fucusine,  which  is  likewise  isomeric  with  fur- 
furine. Fucusine  is  a  rather  difficultly  crystaUizable  base;  but  some 
of  its  salts,  especially  the  nitrate,  may  be  readily  procured  in  large 
crystals.  In  solubility  and  crystaUine  form  they  differ  from  those 
of  the  corresponding  base. 
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The  paper  coDtminii  an  analysis  of  these  salts. 

The  mosses  and  lichens  were  also  found  to  yield  fucusol.  The 
femsy  on  the  other  hand,  yield  a  peculiar  oil,  which  differs  both  from 
fucusol  and  furfarol,  possessing  properties  intermediate  between 
them. 

The  results  of  these  experiments  seem  to  indicate  some  curious 
botanical  relations,  as  it  appears  highly  probable  that  the  moHere 
incruitanie  is  the  same  in  all  phanerogamous  plants  as  they  yield 
furfurol.  On  the  other  hand,  the  nuUiere  incrustarUe  in  the  Algae, 
mosses  and  lichens,  as  it  yields  fucusol  and  not  furfurol,  though  the 
same  in  each  of  these  classes,  is  evidently  different  from  that  of  pha- 
nerogamous plants.  The  nuUiere  incrusianU  of  ferns  appears  how- 
ever to  be  dissimilar  from  either  of  the  others,  as  it  yields  an  analo- 
gous but  peculiar  oiL 


April  25,  1850. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 
M.  Quetelet  was  admitted  into  the  Society. 

The  following  papers  were  read : — 

1 .  '*  On  the  Temperature  of  Steam  and  its  corresponding  Pressure.** 
By  John  Curr,  Esq.    Communicated  by  J.  Scott  Russell,  Esq.,  F.R.S. 

The  author  states  that  it  is  intended  in  this  psper  to  propose  a 
simple  law  to  determine  the  pressure  of  steam  corresponding  to  any 
given  temperature,  irretpectively  of  experiment ,  taking  as  the  sole 
datum,  that  the  vaporizing  point  of  water  under  a  given  pressure  is 
100  degrees,  that  number  being  taken  to  correspond  with  the  scale 
of  Celsius ;  also  to  construct  formulas  in  accordance  therewith ;  and 
afterwards  to  compare  their  results  with  the  actual  experiments  of  the 
Academy  of  Sciences  of  Paris.  He  further  states  that  the  rationale 
of  the  subsequent  formulas  is  expressed  as  follows.  Let  it  be  con- 
ceived that  a^tven  quantity  of  water  is  vaporized  under  the  condition 
that  the  pressure  thereon  is  increased  in  the  same  ratio  that  the  vo- 
lume is  increased,  or  that  at  intervals  of  temperature  I,  %  .S,  &c.  the 
volume  is  increased  the  same  or  in  equal  proportions;  the  tempe- 
rature of  the  volume  will  be  increased  exactly  as  the  square  of  the 
temperature  indicated  by  the  thermometer,  supposing  the  instrument 
to  be  a  true  measure  of  temperature,  and  as  the  square  of  the  vo- 
lume ;  and  the  same  of  the  pressure. 

Steam  being  generated  from  an  indefinite  quantity  of  water  and 
confined  within  a  limited  space,  as  in  the  usual  boiler,  he  considers 
the  foregoing  case  is  reversed ;  for  the  volume  being  constant,  the 
action  of  the  fire  is  entirely  exerted  iiv  producing  increased  elastic 
tension  of  the  vapour ;  therefore  the  temperature  of  the  steam  at  the 
interval  1  to  2  degrees  is  increased  inversely  in  the  duplicate  ratio 
of  the  ratio  in  the  case  first  described ;  that  is,  the  pressure  is  in- 
creased directly  at  the  square  of  the  square,  or  fourth  power  of  the 
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temperature;  whence  the  following  law.  The  preasare  of  iteam 
generated  in  the  usual  steam-boiler  is  directly  proportional  to  the 
fourth  power  of  its  temperature,  when  measured  bj  a  true  scalew 

It  being  assumed  that  100  degrees  is  the  temperature  of  steam 
when  its  pressure  is  in  equilibrium  with  a  column  of  SO  inches  of 
mercury,  or  with  the  pressure  of  one  atmosphere,  then  F  being  the 
pressure  in  atmospheres,  at  any  temperature  /, 


"(i^)' 


A  comparison  is  instituted  between  theoretic  experiments  of  the 
Academy  of  Sciences  and  the  results  of  this  formula,  from  which  it 
appears  that  the  temperatures  deduced  from  the  formula  are  inva- 
riably in  defect,  the  greatest  difference  being  3*51,  and  the  least 
2-02. 

2.  '*  On  the  means  adopted  in  the  British  Colonial  Magnetic  Ob- 
servatories for  determining  the  absolute  values,  secular  change,  and 
annual  variation  of  the  Magnetic  Force."  By  Lieut.-CoL  Edward 
Sabine,  R.A.,  For.  Sec.  U.S. 

The  determination  of  the  mean  numerical  yaluea  of  the  elements 
of  terrestrial  magnetism  in  direction  and  force  at  different  points  of 
the  earth's  8uri*ace  (the  force  being  expressed  in  absolute  measure, 
intelligible  consequently  to  future  generations,  however  distant,  and 
conveying  to  them  a  knowledge  of  the  present  magnetic  state  of  the 
globe),  and  the  determination  of  the  nature  and  amount  of  the  se- 
cular changes  which  the  elements  are  at  present  undergoing,  are,  as 
the  author  states,  the  first  stops  in  that  great  inductive  inquiry  by 
which  it  may  be  hoped  that  the  inhabitants  of  the  globe  may  at  some 
date,  perhaps  not  very  distant,  obtain  a  complete  knowledge  of  the 
laws  of  the  phenomena  of  terrestrial  magnetism,  and  possibly  gain 
an  insight  into  the  physical  causes  of  one  of  the  most  remarkable 
forces  by  which  our  planet  is  affected. 

Af^er  stating  the  inadequacy  of  the  instruments  originally  pro- 
posed by  the  Royal  Society,  to  the  attainment  of  all  the  objects  for 
which  they  had  been  designed,  the  author  refers  to  the  modifications 
which  had  been  introduced,  in  the  instruments  and  methods  of  ob- 
servation for  the  determination  of  the  absolute  values,  and  the  secu- 
lar changes  of  the  horizontal  component  of  the  magnetic  force.  He 
then  gives  the  series  of  the  results  of  the  monthly  observations  at 
Toronto  from  January  1845  to  April  1849  as  relatively  correct ;  and 
from  this  series,  regarding  each  monthly  determination  as  entitled 
to  equal  weight,  and  taking  the  arithmetical  mean  of  all  the  values 
as  the  most  probable  mean  value,  obtains  3*53043  as  the  mean  value 
of  tlie  horizontal  force  at  Toronto, with  a  probable  error  of  j: "00055; 
and  the  probable  error  of  Hh'00^0  for  each  monthly  determination. 

This  is  on  the  most  simple  hypothesis,  in  which  neither  secular 
change  nor  annual  variation  is  supposed  to  exist.  The  monthly  re- 
sults however  distinctly  indicate  a  secular  change,  and  by  means  of 
them,  on  the  hypothesis  of  a  uniform  secular  change,  the  author 
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leduoet  "OOiS  as  Ihe  annual  decrease  of  the  horizontal  force  during 
Jie  period  comprehended  bj  the  observationn,  the  value  of  the  force 
>n  the  Ist  of  March  18^7,  the  mean  epoch  being  S*53043»  with  a 
probable  error  of  + -00025. 

For  the  purpose  of  deducing  the  values  of  the  total  magnetic  force 
ind  its  secular  change  from  those  of  the  horizontal  force,  it  is  neces- 
lary  to  know  the  magnetic  inclination  corresponding  to  the  epoch 
and  its  secular  change.  From  the  observations  of  the  inclination, 
75^  16''09  is  deduced  as  the  value  of  this  element  on  the  Ist  of  March 
1847i  with  a  secular  increase  of  0''89  annually ;  and  13*8832  as  the 
value  of  the  total  force  in  absolute  measure,  at  the  same  epoch.  As 
the  annual  increase  of  0^*89  in  the  inclination  will  not  account  for  an 
annual  decrease  of  more  than  *00S3  in  the  horizontal  force,  there 
remains  -0009  as  indicative  of  a  small  annual  decrease  in  the  total 
force  during  the  period  of  the  observations,  and  the  author  considers 
that  the  probabilities  are  in  favour  of  such  a  decrease. 

The  general  fact  of  an  annual  variation  of  the  horizontal  force  at 
Toronto,  the  force  being  greater  in  the  summer  than  in  the  winter 
months,  is  shown  by  three  independent  methods  of  experiment,  viz. 
the  observations  from  which  the  foregoing  conclusions  have  been 
drawn,  the  regular  observations  with  the  bifilar  magnetometer,  and 
observations  undertaken  expressly  with  the  view  of  ascertaining  the 
fact.  The  author  also  infers  the  probable  existence  of  an  annual 
variation  of  the  total  force,  the  force  being  greatest  in  the  winter 
months,  or  when  the  sun  is  in  the  southern  signs,  and  least  in  the 
summer  months,  or  when  the  sun  is  in  the  northern  sign:«. 

The  results  obtained  from  the  observations  at  Hobarton  are  next 
briefly  stated.  The  investigation,  conducted  in  the  same  manner  as 
at  Toronto,  shows  at  Hobarton  a  decrease  of  $outh  inclination  of 
(y*89  on  the  average  of  the  months  from  April  to  August  inclusive, 
that  is,  in  the  southern  winter;  and  an  increase  of  0'*85  from  October 
to  February  inclusive,  that  is,  in  the  southern  summer. 

The  series  of  observations  on  the  horizontal  force  shows  an  annual 
variation  of  the  same  character  as  respects  the  seasons,  and  almost 
identical  in  amount  with  that  at  Toronto.  In  the  months  from 
October  to  February  inclusive,  or  in  the  summer  months  at  Ho- 
barton, the  horizontal  force  is  *0017  greater  on  the  average  than  its 
mean  amount;  and  from  April  to  August  inclusive,  or  in  the  winter 
months  at  Hobarton,  it  is  on  the  average  *0013  less  than  its  mean 
amount. 

The  inferences  drawn  from  these  variations  of  the  inclination  and 
horizontal  force,  taken  jointly  as  respects  the  total  force  at  Hobarton, 
are  that  this  force  is  subject  to  an  annual  variation,  being  higher 
than  its  mean  amount  from  October  to  February,  and  lower  than  its 
mean  amount  from  April  to  August 

It  thus  appears  that  in  the  months  from  October  to  February  the 
magnetic  needle  more  nearly  approaches  the  vertical  position,  both 
at  Toronto  in  the  northern  hemisphere,  and  at  Hobarton  in  the 
southern  ;  and  that  the  total  force  is  greatest  at  both  stations  from 
October  to  February,  and  least  from  April  to  August 
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It  is  much  to  be  desired,  the  author  states,  that  so  remarkable  a 
result  should  receive  a  full  confirmation,  by  the  continuance  of  the 
observations  at  Toronto  and  Hobarton  for  such  an  additional  period 
as  may  appear  necessary  for  that  purpose ;  and  that  the  general  coo- 
elusion,  indicated  by  the  observations  at  those  stations,  should  be 
verified  by  similar  investigations  in  other  parts  of  the  globe,  especially 
at  the  observatories  which  now  exist.  He  conceives  that  these  facts 
indicate  the  existence  of  a  general  affection  of  the  whole  globe 
having  an  annual  period,  and  would  appear  to  conduct  us  naturally 
to  the  position  of  the  earth  in  its  orbit  as  the  first  step  towards  an 
explanation  of  the  periodic  change.  He  further  urges  the  importance 
of  following  up  without  delay,  and  in  the  most  effective  manner,  a 
branch  of  the  research  which  gives  so  fair  a  promise  of  establishing, 
upon  the  basis  of  competent  experiment,  a  conclusion  of  so  much 
theoretical  moment. 

In  conclusion  the  author  adverts  briefly  to  considerations  which 
may  give  a  particular  importance  to  accurate  numerical  values  of  the 
magnetic  elements  and  their  secular  changes  at  Toronto,  namely  the 
proximity  of  that  station  to  one  of  the  two  points  on  the  northern 
hemisphere,  which  are  the  centres  of  the  isodynamic  loops,  and  are 
the  points  of  the  greatest  intensity  of  the  force  (on  the  surface  of 
the  globe)  of  apparently  two  magnetic  systems,  distinguished  from 
each  other  by  the  very  remarkable  difference  in  the  rate  of  secular 
change  to  which  the  phenomena  in  each  system  appear  to  be  aobject 
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May  2,  1850. 
The  EARL  OF  UOSSE,  President  in  the  Chair. 

The  following  papers  were  read : — 

1.  **  Od  the  Meteorology  of  England  during  the  years  1817, 1 848 
and  1849."     By  James  Glaisher,  Esq.,  F.R.S. 

At  the  connnencement  of  this  paper  the  author  states,  that  during 
the  three  years  ending  December  184-9,  meteorological  obs^crvations 
on  a  uniform  system  have  been  taken  at  nearly  forty  ditferent 
places,  situated  between  the  latitudes  of  49^^  and  55^  and  between 
the  longitudes  of  1^^  east  and  5i°  west  of  Greenwich,  at  ch^vutions 
varying  from  30  to  350  feet  above  the  level  of  the  sen. 

Many  of  the  instruments  which  have  been  used  he  has  himself 
selected,  and  prior  to  their  use  has  determined  their  index  errors  ; 
he  has  also  visited  the  greater  number  of  the  stations,  and  examined 
their  localities,  the  position  of  the  instruments,  &c. 

The  results  from  each  station  at  the  end  of  every  quarter  were 
forwarded  to  him ;  these  he  tested  in  every  possible  way ;  and  those 
returns  only  which  were  found  good  enougli  to  stand  this  examina- 
tion were  published  at  the  end  of  every  quarter  in  the  Quarterly 
Reports  of  the  Registrar-General.  The  object  of  this  paper,  tlie 
author  states,  to  be  not  only  the  deduction  of  mean  values  from  the 
combination  of  all  these  published  results,  but  also  tlie  deduction 
from  them  of  formula;,  for  the  purpose  of  testing  the  accuracy  of 
the  observations  generally,  and  thus  ascertaining  the  degree  of  con- 
fidence which  may  be  placed  in  meteorological  observations  as  now 
carried  on,  and  if  possible  the  deduction  of  the  errors  of  the  read- 
ings of  those  instruments  which  had  not  been  directly  compared 
with  standards. 

He  then  gives  the  mean  numerical  values  for  the  years  1847*  1848 
and  1849  in  different  parallels  of  latitude.  By  comparison  of  these 
he  deduces  general  formulae,  and  then  compares  the  results  as  found 
from  obMrvation  with  those  deduced  from  calculation,  for  every 
place  of  observation  in  the  year  1849*  Proceeding  to  the  con- 
sideration of  the  difference  between  these  two  sets  of  numbers,  he 
finds  them  to  be  mostly  small ;  and  hence  concludes  that  the  lustra- 
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nients  are  generally  good,  and  that  the  observations  have  been  care- 
fully made.  In  three  instances,  however,  he  finds  that  the  readings 
of  the  barometer  are  almost  one-tenth  of  an  inch  too  high,  and  be 
purposes  to  use  the  differences  thus  found  as  iudex-errors  in  the  re- 
duction of  future  observations  made  by  these  instruments,  till  their 
actual  index-errors  are  determined  by  direct  comparison  with  a 
standard  barometer.  In  five  instances  the  mean  temperature  of  the 
year  from  observations  differed  almost  one  degree  from  that  found 
by  calculation.  At  one  of  these  places  only  have  the  instruments 
been  compared  with  standards,  and  hence  it  is  very  probable  that 
the  difference  found  at  this  place  may  be  due  to  local  causes,  of 
which  this  difference  is  a  measure. 

He  finds  also,  that,  notwithstanding  the  decrease  of  temperature 
with  increase  of  latitude,  the  temperature  of  the  dew-point,  at  ail 
places  at  about  the  same  elevation,  and  distant  from  the  influence  of 
the  sea  near  the  south  coast,  is  almost  alike,  and  hence  that  the 
actual  amount  of  water  distributed  in  the  atmosphere  is  the  same : 
this  result  was  unexpected,  and  if  confirmed  by  subsequent  observa- 
tions will  be  important. 

The  author  observes  that  the  tables  fully  explain  the  peculiarity 
of  the  weather  in  the  counties  of  Cornwall  and  Devon,  and  near  the 
sea ;  the  periodical  ranges  of  temperature  in  these  localities  being 
much  less  than  in  others,  though  they  are  found  to  enjoy  only  the 
mean  annual  temperatures  due  to  their  latitudes. 

He  remarks  that  the  agreement  between  the  observed  and  calcu- 
lated values  being  found  to  be  so  close,  the  mean  meteorological 
elements  for  the  year  ISl-Q  for  any  place  in  England  may  be  com- 
puted, with  a  close  approximation  to  the  truth. 

To  his  paper  arc  appended  some  sheets  of  curves  exhibiting 
the  simultaneous  results  from  all  the  places,  and  these  show  that 
if  any  two  or  more  places  be  taken  in  the  same  latitudes,  the  curves 
are  nearly  parallel ;  but,  that  if  curves  of  places  whose  latitudes  are 
different  be  compared,  the  one  is  found  to  be  much  bolder  than  the 
other.  He  considers  that  these  sheets  show  in  a  very  satisfactory 
manner  that  very  considerable  confidence  may  be  placed  in  the  re- 
sults, and  that  a  great  advance  has  taken  place  within  the  last  few 
years  in  the  care  and  attention  to  meteorological  investigation. 

i^.  "  On  the  Temperature  of  Man  within  the  Tropics/*  By  John 
Davy,  M.D.,  F.R.S.,  &c. 

In  a  former  paper  which  was  published  in  the  Philosophical  Trans- 
actions for  1845,  the  author  gave  the  results  of  an  inquiry  on  the 
temperature  of  man  in  England,  as  measured  under  the  tongue  by 
a  thermometer  made  for  the  purpose,  and  using  certain  precautions 
necessary  to  ensure  accuracy.  An  inquiry  of  the  same  kind  and 
witii  the  same  instrument  he  has  conducted  in  the  West  Indies, 
extending  over  a  period  of  nearly  three  years  and  a  half.  This  is 
the  subject  of  his  present  communication.  For  the  sake  of  compa- 
rison, he  has  followed  in  it  nearly  the  same  order  as  in  the  former. 
The  results  are  given  in  a  tabular  form,  divided  into  sections,  and 
are  followed  by  an  appendix  in  which  are  recorded  the  daily  obser- 
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vatiofM  \n  monthlj  sequence,  accompanied  by  observations  on  the 
pulse,  respiration  and  atmospheric  temperature. 

The  following  are  the  principal  conclusions  which  seem  to  be 
warranted  by  the  results : — 

1*  That  the  temperature  of  man  within  the  tropics,  on  an  averagey 
is  nearly  1^  higher  than  in  a  temperate  climate,  such  as  that  of 
England. 

2.  That  it  is  constantly  fluctuating,  in  health,  within  a  range  of 
from  1^  to  2^  in  the  twenty-four  hours. 

5.  That  the  order  of  its  fluctuation  is  not  the  same  as  in  England, 
being  lowest  in  the  early  morning,  afler  the  night's  rest,  and  no^  as 
in  England,  at  night,  before  going  to  rest 

4f.  That  all  exertion,  whether  of  body  or  mind,  except  it  be  very 
gentle,  varies  the  temperature ;  that  gentle  exercise,  as  carriage  ex 
ercise  or  slow  walking,  has  a  depressing  influence. 

5*  That  between  the  temperature  of  the  surface  of  the  body  and 
that  of  the  deep-seated  parts,  there  is  little  difference,  not  exceeding 
on  the  average  2^  or  3%  and  often  less ;  with  which  there  appears 
to  be  connected  increased  activity  of  the  function  of  the  skin  and  a 
diminished  action  of  the  kidneys. 

6.  That  in  a  healthy  state  of  the  system,  increase  of  temperature 
from  exercise  or  any  other  exciting  cause,  is  of  short  duration, 
rapidly  subsiding  on  rest,  and  commonly  followed  by  some  depres- 
sion, f .  e,  below  its  average  degree. 

?•  That  in  sea-sickness,  except  when  severe,  the  tendency  is  to 
equalization  of  temperature ;  but  when  severe,  to  increase  oi  tem- 
perature, the  marked  effect  of  deranged  health,  with  few  if  any 
exceptions. 

8.  That  a  sea  voyage  without  sea-sickness,  has  also  an  equalizing 
influence  on  the  temperature,  not  preventing  however  its  increase 
with  increase  of  atmospheric  temperature,  and  its  lowering  with  di- 
minution of  atmospheric  temperature. 

The  author  expresses  belief  that  the  results  obtained  admit  of 
practical  application  in  relation  to  health  and  disease :  on  this  part 
of  the  subject,  however,  as  unsuitable  to  the  occasion,  he  does  not 
dwell,  reverting  only  to  the  circumstance  pointed  out  in  his  former 
paper  and  now  contimied,  that  variation,  not  equability  of  the  tem- 
perature of  man  within  certain  limits,  however  produced,  is  condu- 
cive to  health,  presenting  therein  an  instance  of  happy  adaptation 
as  regards  his  mode  of  life  and  sphere  of  action. 

The  Society  then  adjourned  to  the  16th  of  May. 


May  16,  1850. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 

The  following  papers  were  read : — 

1.  **  On  the  Geographioai  Distribution  of  the  Btdimi,  a  group  of 
terrestrial  MoUusca;  and  on  the  modification  of  their  calcifying 
functions  according  to  the  local  physical  conditions  in  which  the 
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species  occur.**  By  LotcU  Reevet  Esq.,  F.L.S.  (knamunicatedbj 
Gideon  Algernon  Mantell^  Esq.,  ULD^  F.R.& 

The  preparation  of  a  monograph  of  the  terrestrial  eeniis  JBrnHmm 
having  enabled  the  author  to  collect  good  authentic  £uaeoiieeiiiiBg 
the  localities  and  circumstances  of  their  habitation,  this  menoir 
embodies  his  observations  on  their  general  distribution  under  tjpcs 
and  provinces  of  types,  and  on  the  relation  between  the  safattanoe 
and  colouring  of  the  shell,  and  the  differences  of  vegetation,  tempe- 
rature, and  other  physical  conditions  under  which  it  is  formed. 

JBulimi  being  of  less  fugitive  habits  than  most  tribes  of  animsls, 
are  distributed  over  the  equatorial,  tropical,  and  warm  tempende 
regions  of  the  earth  in  assemblages  of  species  limited  in  their  range, 
and,  so  far  as  regards  the  shell,  of  very  distinct  typical  character. 
The  2M)ft  parts  are  much  less  variable,  and  being  naturally  sluggish, 
with  few  means  of  transport,  little  migration  occurs  even  where  there 
are  no  such  natural  boundaries  as  seas,  deserts,  or  mountain  chains. 
Owing  to  their  arboreal  habits  the  author  considers  the  BuUmi  fitter 
subjects  for  investigating  the  laws  of  geographical  distribution  than 
the  Helices  which  live  more  in  the  earth,  and  are  less  influenced  by 
the  conditions  with  which  they  are  surrounded.  The  few  BuHmi 
of  ground  habits  differ  typically  but  little  in  countries  very  remote 
from  each  other.  The  localities  of  about  five  hundred  species  are 
known,  and  tlie  majority  arc  registered  with  their  circumstances  of 
habitation.  Their  area  of  geographical  distribution  lies  between  40^ 
south  and  35°  north  in  the  New  World,  and  between  42^  south  and 
60^  north  in  the  Old  World  ;  that  b,  between  the  southern  extremity 
of  Cliili  and  Texas  in  the  former,  and  between  Van  Diemen's  Land 
and  Sweden  in  the  latter ;  and  there  is  no  country  within  this  area 
of  which  the  Btdimi  do  not  form  part  of  the  zoology.  Regarding 
the  shell  with  reference  to  its  distinctions  of  form,  composition,  and 
system  of  colours,  for  the  little  variation  in  tlie  living  animal  seems 
inadequate  to  the  purpose,  the  Bulimi  are  distributed  over  this  area 
in  seven  provinces  of  about  forty  typical  assemblages  of  species,  of 
which  three-fifths  inhabit  the  western  hemisphere,  and  the  remaining 
two-fifths,  with  a  wider  range  and  greater  local  variety  of  character 
in  conformity  with  the  more  varied  arrangement  of  the  land,  inhabit 
the  eastern. 

The  author  distinguishes  the  typical  provinces  of  distribution  as 
Venezuelan,  Brazilian,  Chilian,  Bolivian,  Caucasian,  Malayan  and 
African,  and  passes  through  the  consideration  of  each  in  detail. 
The  conditions  most  favourable  to  the  calcifying  functions  of  the 
Bulimi  are  an  abundance  of  decaying  vegetable  matter,  with  an 
equable  temperature  of  from  80°  to  85^y  in  dark,  close,  humid  woods, 
among  shady  thickets  or  in  ravines.  Near  the  sea-level  in  thin  cal- 
careous soil,  and  in  sandy  plains,  where  the  vegetation  is  scanty  and 
parched,  or  in  grassy  savannahs,  the  shell  is  light  and  often  vividly 
coloured.  In  species  which  burrow  in  the  ear£,  the  shell  is  mostly 
colourless,  and  often  of  glassy  tenuity. 

The  highest  condition  of  the  genus  is  in  intertropical  America, 
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and  its  noiihern  limit  ranges  in  both  hemispheres  with  the  parallels 
of  equal  temperature  laid  down  by  Humboldt.  The  calcified  condi- 
tion of  the  genus  corresponds  also  with  the  curves  northward  in  the 
isothermal  unes  along  the  west  coast  of  South  America  and  those 
bending  southward  on  the  east  side ;  the  Bulimi  having  a  colder 
aspect  in  Chili  from  the  cold  precipitated  by  the  great  Antarctic 
current  of  cold  water  which  flows  nearly  to  the  Gallapagos  Islands* 
than  those  of  the  opposite  Brazilian  coast  which  are  affected  by  the 
equatorial  current.  In  Patagonia  tlie  genus  is  suddenly  arrested  in 
a  tropical  condition  by  the  recent  geological  changes  that  have  taken 
place  in  that  now  barren  and  rivtTless  counti*}'.  The  memoir  pro- 
ceeds to  show  that  in  the  distant  islands  of  the  Pacific  the  Bulimi 
are  curiously  represented  by  othc^r  genera  of  terrestrial  mollusks ; 
whilst  the  species  of  islands  approximating  to  continents,  such  as 
Trinidad,  partake  of  the  character  of  those  of  the  main  land. 

The  European  species  belong  to  the  Caucasian  type,  which  has  its 
centre  in  Asia  Minor,  where  the  shell  is  mostly  colourless,  owing  to 
the  dry,  juiceless,  thorny  character  of  the  vegetation  which  affords 
little  nutriment,  and  the  Bulimi  live  mostly  under  blocks  of  wood  or 
stone.  This  type  reaches  nearly  to  the  south-eastern  corner  of  Asia, 
where  it  is  suddenly  met  at  Birmah  and  in  the  Malacca  peninsula 
by  the  richly-coloured  Malayan  type,  which  is  so  abundantly  and 
beautifully  represented  in  the  islands  of  the  Eastern  Archipelago. 
The  distribution  of  the  genus  among  these  islands  is  remarkably 
local.  The  Bulimi  of  North  Africa  partake  of  the  character  of  those 
of  Europe,  whilst  those  inhabiting  south  of  the  equator  belong  to  a 
totally  different  type. 

The  precise  localities  and  circumstances  of  habitation  of  the 
various  genera  of  Mollusca  have  as  yet  been  too  imperfectly  noted 
by  travellers  to  aid  much  in  determining  the  laws  relating  to  geogra- 
phical distribution.  The  present  summary  of  collected  fads  may 
prove  suggestive  of  more  careful  observation,  and,  in  the  hands  of 
those  who  are  acquainted  with  the  geological  and  physical  history  of 
the  earth*8  surface,  lead  to  important  and  interesting  results. 

The  paper  is  illustrated  with  a  map  constructed  with  tints  of 
shade*  colours,  and  isothermal  lines. 

2.  "  On  the  influence  of  Physical  Agents  on  the  development  of 
the  Tadpole  of  the  Triton  and  the  Frog."  By  John  Higgin bottom, 
Esq.     Communicated  by  Thomas  Bell,  Esq.,  Sec.  R.S. 

Mr.  Higginbottom*8  experiments  were  made  in  different  positions 
and  degrees  of  temperature,  many  of  them  in  a  rock  cellar  30  feet 
deep,  where  no  solar  light  ever  entered,  and  where  the  temperature 
varied  only  in  the  course  of  the  year  from  4-8°  to  35°  Fahr. 

The  results  of  numerous  experiments  showed  that  the  development 
of  the  tadpole  was  principally  hastened  or  retarded  by  temperature 
and  the  supply  of  food,  and  that,  contrary  to  the  opinion  of  many 
other  observers,  the  presence  or  absence  of  light  did  not  appear  to 
exercise  any  perceptible  influence  upon  their  development. 
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3.  *'  On  the  Algebraic  Exprewion  of  the  Number  of  FiTtitioot  of 
which  a  given  number  is  susceptible.**  By  Sir  John  F.  W.  HerMihd, 
Bart.,  K.H^  F.R.S.  &c. 

The  object  of  this  paper  is  to  exemplify  and  extend  the  mode  of 
analysis  explained  by  the  author  in  two  former  commnnications  to 
the  Uoyal  Society  ^*  On  the  Development  of  Exponential  Functiom," 
and  **  On  Circulating  Functions,"  to  a  case  in  the  theory  of  nnmben 
in  which  they  afford  remarkable  facilities,  viz.  that  of  the  partitioas 
of  which  a  given  number  is  susceptible.  The  separation  of  the 
symbols  of  operation  from  tliose  of  quantity,  in  the  mode  explained 
in  the  former  of  those  communications,  allows  of  the  expression  of 
the  suuis  of  certain  series  entering  into  this  theory,  under  a  form 
susceptible  of  resolution  (by  a  theorem  here  given)  into  two  portions, 
one  of  which,  a  rationd  function  of  the  independent  variable  or 
number  to  be  subdivided,  expresses  approximately,  as  a  rational  firaO' 
tiou,  tlie  number  of  ])artitions ;  the  other,  a  periodic  or  circulatiDg 
function,  expresses  the  fraction,  less  than  unity,  by  which  the  other 
portion  differs  from  an  exact  integer  number,  and  which,  applied 
with  its  proper  sign  to  that  former  portion,  reduces  it  to  an  integer. 
In  the  mode  of  procedure  here  followed  all  subdivision  into  cases 
according  to  the  numerical  constitution  of  the  number  to  be  subdi- 
vided is  avoided,  and  a  uniform  treatment  is  carried  throughout 


May  30,  1850. 
The  EAllL  OF  llOSSE,  President,  in  the  Chair. 

Sir  Benjamin  C.  Brodie,  Bart.,  gave  notice,  that,  at  the  next  or- 
dinary Meeting  of  the  Society,  he  would  propose  the  Right  Ho- 
nourable Lord  Londesborough  for  election  into  the  Society. 

Mr  Weld  communicated  the  follo\iing  particulars  respecting  the 
original  model  of  the  safety-lamp  which  was  presented  to  the  Society 
at  this  meeting  by  Joseph  Hodgson,  Esq.,  F.R.S. 

In  November  1815,  Sir  Humphry  Davy  read  a  paper  before  the 
Royal  Society  '  On  the  Fire  damp  of  Coal  Mines,  and  on  Methods 
of  lighting  the  Mines  so  as  to  prevent  its  Explosion.*  In  this  commu- 
nication he  described  a  safe  light,  "  which  became  extinguished  vrhen 
introduced  into  very  explosive  mixtures  of  fire-damp:'*  but  as  this 
fell  short  of  the  philosophers  wishes,  he  instituted  a  fresh  series  of 
experiments,  which  resulted  in  his  invention  of  the  safety-lamp 
described  in  a  paper  read  before  the  Society  in  January  1816. 
'*The  invention,*'  he  says,  **  consists  in  covering  or  surrounding  the 
flame  uf  a  lamp  or  candle  by  a  wire  sieve;**  and  he  adds,  ''when  a 
lighted  lamp  or  candle  screwed  into  a  ring  soldered  to  a  cylinder  of 
wire  gauze,  having  no  apertures  except  those  of  the  gauze,  is  intro- 
duced into  the  most  explosive  mixture  of  c^rburetted  hydrogen  and 
air,  the  cylinder  becomes  filled  with  a  bright  flame,  and  this  flame 
continues  to  burn  as  long  as  the  mixture  is  explosive.*'  The  model 
in  tl)e  possession  of  the  Royal  Society  answers  in  every  res])cct  to 
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this  deaeriptioiiy  and  to  the  representation  of  the  lamp  which  accom- 
panies the  pq>er«  It  was  made  by  Sir  Humphry's  own  hands,  and 
giTen  bj  him  to  Dr.  Lee,  now  Lord  Bishop  of  Manchester,  whose 
father  was  Assistant  Secretary  to  the  Royal  Society  at  the  time  of 
Davy's  Presidency.  The  excessive  simplicity  of  the  contrivance  is 
most  remarkable ;  but  this  is  one  of  the  greatest  advantages  which 
attended  the  invention.  As  the  author  remarks  in  the  paper  just 
quoted,  *^  All  that  the  miner  requires  to  ensure  security,  are  small 
wire  cages  to  surround  his  candle  or  lamp,  which  may  be  made  for 
a  few  pence,  and  of  which  various  modifications  may  be  adopted. 
And  the  application  of  this  discovery  will  not  only  preserve  him 
from  the  fire-damp,  but  enable  him  to  apply  it  to  use  and  to  destroy 
it  at  the  same  time  that  it  gives  him  a  useful  light."  A  month  after 
the  invention  Sir  Humphry  informed  the  Society  that  his  cylinder 
lamps  had  been  used  in  two  of  the  most  dangerous  mines  near  New- 
castle with  perfect  success. 

The  following  papers  were  then  read :— > 

1.  *'0n  the  Structure  of  the  Dental  Tissues  of  Rodentia.*'  By 
John  Tomes,  Surgeon-Dentist  to  Middlesex  Hospital.  Commu- 
nicated by  William  Bowman,  Esq.,  F.R.S. 

The  author  in  this  paper  relates  the  results  obtained  from  an  ex- 
tensive series  of  investigations  on  upwards  of  sixty  of  the  more 
typical  members  of  the  order  Rodentia.   He  finds,  that  not  only  are 
the  teeth  of  animals  of  this  order  distinguished  by  strongly  marked 
stnictural  peculiarities  (hitherto  not  recognised)  from  other  mam- 
malian teeth,  but  also  that  the  teeth  of  the  several  larger  groups 
are  distinguished  from  each  other  by  modifications  in  what  may  be 
called  the  rodential  type  of  dental  tissue.     Mr.  Tomes  pointed  out. 
in  a  paper  published  in  Part  2  for  I84>9  of  the  Phil.  Trans.,  that  in 
the  teeth  of  marsupial  animals  the  dentinal  tubes  are  continued  into 
the  enamel.     In  the  present  communication  he  shows  that  the  struc- 
tural peculiarities  which  characterise  and  are  confined  to  the  teeth 
of  rodents  are  also  mainly  resident  in  the  enamel.     The  earlier  pages 
of  the  paper  are  devoted  to  a  description  of  those  structural  condi- 
tions which  are  common  to  the  teeth  of  the  whole  order.     Amongst 
these,  the  author  finds  that  the  extremities  of  the  dentinal  tubes, 
which  in  the  lower  part  of  the  tooth  communicate  with  the  pulp- 
cavity,  become  in  the  extruded  portion  sealed  up  by  the  development 
of  a  layer  of  non-tubular  tissue  which  is  formed  at  and  near  the 
apex  of  the  pulp-cavity.     This  closure  of  the  dentinal  tubes  is  not 
however  confined  to  the  teeth  of  Rodentia,  but  occurs  in  all  teeth  in 
those  parts  exposed  to  wear.     A  similar  condition  is  found  to  obtain 
in  the  osseous  tissue  which  forms  the  antlers  of  the  Deer- tribe.     If 
a  portion  of  an  antler  previous  to  its  losing  its  periosteum  be  exa- 
mined, ordinary  Haversian  systems  are  found :  but  if  an  antler  which 
has  been  shed  be  examined,  each  of  the  larger  Haven^ian  systems 
will  be  found  to  be  lined  by  a  layer  of  transparent  tissue  destitute 
both  of  lacunae  and  canalicuU.     The  author  considers  these  condi- 
tions to  indicate    the  existence  of  a  general  law,  viz.  that  dense 
tubular  tissues,  when  about  to  be  exposed  to  wear  or  about  to  be 
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cast  off,  arc  previously  deprived  of  their  oonneetioii  with  Dntrimt 
fluids  by  the  development  of  a  layer  of  noo-tulnilar  tiaaiie  between 
them  and  the  vascular  surface,  with  which  they  were  originally  con- 
nected and  from  which  they  derived  their  nutriment. 

In  order  to  facilitate  descriptiony  Mr.  Tomet  nropoaea  to  use 
several  terms  as  indicative  of  tne  arrangement  and  namber  of  the 
component  tissues  of  teeth,  which  he  defines  and  daseribes  at  length. 

A  minute  description  of  the  dental  tissues  of  upwards  of  fifty 
species  of  rodents  forms  the  larger  part  of  the  paper.  They  are 
taken  in  the  order  proposed  by  Mr.  Waterhonse  in  his  arrangement 
of  Rodentia  published  in  Johnston's  Physical  Atlas.  The  author 
has  followed  this  arrangement,  because  he  finds  that  it  accords  with 
the  modifications  of  the  dental  tissues.  The  incisors  are  described 
'ds  possessing  the  most  strongly  marked  and  constant  characters. 

The  anterior  surface  of  &e  incisors  of  many  rodents  has  a  deep 
brown  colour,  which  has  been  attributed  to  the  presence  of  a  layer 
oF  coloured  cementum.  The  author  states  that  the  enamel  fitwes 
can  be  traced  through  this  coloured  part  to  the  surfiu^  of  the  tcKith, 
and  hence  regards  the  colour  as  a  stain  resident  in  the  terminal  ends 
of  the  fibres,  and  derives  the  presence  of  cementum  in  this  part  of 
the  tooth. 

The  great  distinguishing  structural  feature  in  this  order  of  qua- 
drupeds consists  in  a  lamelliform  arrangement  of  the  fibres  of  the 
enamel  in  the  inner  division  of  that  tissue. 

The  author  then  enters  into  an  elaborate  and  detailed  account  of 
the  peculiarities  of  this  structure,  as  exhibited  in  the  ScturkUg^  in 
the  different  members  of  the  family  MuridUt  in  the  Hystricine  family, 
the  Leporida,  &e.,  and  finally  considers  the  following  conclusions 
as  established  bv  these  details : — 

'*  That  the  teeth  of  some  species  of  the  order  have  specific  struc- 
tural characters  by  which  they  can  be  distinguished  from  any  other 
known  teeth.  That  in  the  teeth  of  all  the  Rodentia,  excepting  the 
family  Leporidae,  a  portion  of  the  enamel  has  a  lamelliform  arrange- 
ment of  its  fibres ;  that  the  enamel  lamellsB  have  a  difiTerent  and 
distinctive  character  in  each  of  the  larger  groups,  and  that  the  variety 
of  structure  is  constant  throughout  the  members  of  the  same  group ; 
— **  and  that  the  variety  in  the  structure  of  the  dental  tissues,  with 
a  few  isolated  exceptions,  justifies  and  accords  with  the  arrangement 
of  the  members  of  the  order  into  the  several  divisions  proposed  by 
Mr.  Waterhouse,  and  deduced  by  him  from  the  relations  of  the 
several  parts  of  the  skull." 

It  is  stated  at  the  conclusion,  that  the  author  purposes  in  a  future 
communication  entering  into  the  development  and  the  special  adap- 
tation of  the  peculiarities  of  the  dental  tissues  which  it  has  been  the 
business  of  this  paper  to  lay  before  the  Society. 

2.  '*  On  the  Meteorology  of  the  Lake  District  of  Cumberland  and 
Westmoreland,  with  a  continuation  of  the  results  of  experiments 
on  the  fall  of  Rain  at  various  heights,  up  to  3166  feet  above  the 
Sea-Level."  By  J.  F.  Miller,  Esq.,  F.R.A.S.  Communicated  by 
Taeut-Col.  Sabine,  R.A.,  For.  Sec  R.S. 
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In  thif  communication  are  given  the  results  of  the  observations  of 
the  quantity  of  nun  which  has  fallen  daring  the  year  1849  at  twenty 
stations  in  the  Talleys,  and  six  mountain  stations,  varying  in  altitude 
above  the  sea  from  500  feet  to  S166  feet  There  is  also  eiven  a 
table  of  the  temperature  at  Seathwaite  in  Borrowdale  dunng  the 
year  1849. 

With  reference  to  the  mountain  gauges,  the  author  observes  that, 
on  the  whd^  the  results  are  similar  to  those  of  the  three  preceding 
years,  but,  as  might  be  looked  for  in  a  dry  year  like  the  past,  the 
quantities  of  rain  deposited  at  the  various  stations  are  more  nearly 
equal  than  usual.  With  respect  to  the  temperature,  he  observes  that 
the  statement  he  made  in  his  last  communication,  that  *'  the  inhabit- 
ants of  the  Lake  District  valleys  enjoyed  a  milder  and  more  equable 
climate  than  the  residents  in  the  open  country,  and  particularly  in 
the  winter  months,**  is  confirmed  by  the  thermometncal  results  of 
the  present  winter  (1840-50). 

3.  **  On  the  relation  of  the  Air  and  Evaporation  Temperatures 
to  the  Temperature  of  the  DeW'Poiot,  as  determined  by  Mr. 
Glaisher's  Hygrometrical  Tables  founded  on  the  factors  deduced 
from  the  Six'-hourly  observations  made  at  the  Royal  Observatory, 
Greenwich."  By  J.  F.  Miller,  Esq.,  F.R.A.S.  Communicated  by 
LieuL-CoL  Sabine,  R.A.,  For.  Sec.  R.S. 

After  pointing  out  the  importance  of  the  hygrometer,  both  in  a 
scientific  and  a  practical  point  of  view,  the  author  goes  into  the 
question  of  the  advantages  and  disadvantages  attending  the  use  of 
Daniell's  hygrometer,  and  the  relative  merits  of  this  instrument 
and  the  dry  and  wet-bulb  thermometers.  Although  satisfied  of  the 
accuracy  of  Mr.  Glaisher's  Tables  (founded  on  the  Greenwich  Ob- 
servations), which  show  at  once  the  relation  of  the  temperature  of 
evaporation  to  that  of  the  dew-point,  he  was  unwilling  to  abandon 
the  use  of  Danieirs  apparatus  for  that  of  the  wet  and  dry-bulb  ther- 
mometers, slight  as  is  the  trouble  of  observing  them,  without  personal 
experience  of  the  correctness  of  the  tables  from  which  the  dew-point 
was  to  be  deduced.  He  therefore  instituted  a  series  of  perfectly  com- 
parable observations  by  the  two  methods,  and  in  this  communication 
gives  the  results  obtained  from  them  during  a  period  of  twenty 
months.  From  a  comparison  of  the  dew-points  determined  by  the 
two  methods,  he  concludes  that  the  results  show  in  a  striking  man- 
ner the  extreme  accuracy  of  Mr.  Glaisher's  Tables,  and  afibrd  ad- 
ditional testimony  to  the  value  of  the  Greenwich  Hygrometrical 
Observations,  and  the  resulting  formula  on  which  those  tables  are 
founded. 

The  author  then  refers  to  the  subject  of  evaporation,  and  gives 
the  results  of  his  own  observations  at  Whitehaven  during  six  years, 
viz.  from  184S  to  1848  inclusive.  From  these  he  states  that  the 
mean  annual  amount  of  evaporation  is  30K)1 1  inches ;  and  the  mean 
quantity  of  rain  for  the  same  period  being  45*255  inches,  the  depth 
of  the  water  precipitate<l  exceeds  that  taken  up  by  evaporation,  on 
the  coast  in  latitude  54J^S  by  15*244  inches. 
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June  69 1850. 

The  Annual  General  Meeting  for  the  election  of  Fellows  was  held 
this  day» — 

The  EARL  OF  ROSSE,  President,  in  the  Chair- 

The  Statutes  relative  to  the  election  of  Fellows  having  been 
read, — 

William  Spence,  Esq.  and  James  Yates,  Esq.  were,  with  the  con- 
sent of  the  Society,  appointed  Scrutators  to  assist  the  Secretaries  in 
examining  the  lists. 

The  votes  of  the  Fellows  present  having  been  collected,  the  fol- 
lowing gentlemen  were  declared  duly  elected : — 

Charles    Handfield   Jones, 

M.B. 
James  P.  Joule,  Esq. 
John  Fletcher  Miller,  Esq. 
Major  Henry  Creswicke  Raw- 

linson. 
Edward  Schunck,  Esq. 
Daniel  Sbarpe,  Es»q. 
John  Tomes,  Esq. 


William  Henry  Barlow,  Esq. 
George  Busk,  Esq. 
Thomas  Blizard  Curling,  Esq. 
George  Edward  Day,  M.D. 
Warren  De  la  Rue,  Esq. 
William  Fairbaim,  Esq. 
Robert  James  Graves,  M.D. 
Levett  Landen    Boscawen 

Ibbetson,  Esq. 
The  Society  then  adjourned. 


June  13,  1850. 
The  EARL  OF  ROSSE,  President,  in  the  Chair. 


Daniel  Sharpe,  Esq. 
John  Tomes,  Esq. 


Warren  dc  la  Rue,  Esq. 

James  P.  Joule,  Esq. 

Thomas  Blizard  Curling,  Esq. 
were  admitted  into  the  Society. 

The  Right  Hon.  Lord  Londesborough  was  balloted  for,  and  elected 
a  Fellow  of  the  Society. 

1 .  *'  On  Dynamical  Stability,  and  on  the  Oscillations  of  Floating 
Bodies.**  By  the  Rev.  Henry  Moseley,  M.A.,  F.R.S.,  Correspond- 
ing Member  of  the  Institute  of  France. 

The  poi^ition  into  which  a  body  will  Jirst  roll  by  the  action  of  any 
force  tending  to  incline  it  from  its  position  of  equilibrium  is  essen- 
tially different  from  that  in  which  it  will  finally  rest.  It  is  never- 
theless with  reference  to  the  latter  only  that  the  stability  of  floating 
bodies  has  hitherto  been  considered.  The  object  of  this  paper  is  to 
discuss  the  question  of  stability  with  reference  to  the  former ;  to 
compare  the  stabilities  of  different  vessels  as  regards  rolling ;  and  to 
determine  under  what  conditions  of  form  and  loading  a  vessel  will, 
when  subject  to  given  disturbing  causes,  roll  the  least.  The  sta- 
bility of  a  body  understood  in  this  sense  the  author  calls  its  dynOf 
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micai  stabilit J.  It  is  a  second  object  of  the  paper  to  detennine  the 
oooditioDs  of  guiek  and  slaw  rolling. 

The  remarkable  disparities  observed  between  different  vessels  in 
respect  to  rolling  in  the  recent  experimental  squadrons  give  great 
interest  to  this  inquiry.  It  is  moreover  of  much  practical  import- 
ance on  account  of  the  detriment  to  which  ships  are  liable  by  reason 
of  their  wear  and  tear  from  quick  rolling,  and  its  interference  with 
their  qualities  as  ships  of  war. 

When  a  ship  heels  over  its  centre  of  gravity  is  vertically  displaced, 
and  also  the  centre  of  gravity  of  the  water  it  displaces  (technically 
called  its  immersion) ;  and  the  author,  in  the  first  place,  shows  that 
the  difference  of  these  vertical  displacements,  with  reference  to  a 
given  inclination,  multiplied  by  the  weight  of  the  ship,  is  a  measure 
of  its  dynamical  stability ;  so  that  if  there  be  any  number  of  ships, 
and  a  common  inclination  (say  2QP)  be  assumed  for  all,  if  this 
difference  be  calculated  in  respect  to  each  ship,  and  multiplied 
by  the  weight  of  the  ship,  then  that  in  respect  tu  which  ibis  product 
is  the  greatest  would  be  dynamically  the  most  stable  ship,  or  would 
heel  the  least,  if  all  were  subjected  to  the  same  force  of  the  wind  or 
the  waves  under  the  same  circumstances.  Stated /u//y  and  under  its 
most  general  form,  this  theorem  is  as  follows : — 

^'The  work*  which  must  be  done  upon  a  ship  to  cause  it  to  heel 
through  a  given  angle,  is  equal  to  that  necessary  to  raise  it  bodily 
through  a  vertical  height  equal  to  the  difference  of  the  vertical  dis- 
placements (when  thus  heeliug)  of  its  centre  of  gravity  and  that  of 
the  water  it  displaces.'* 

The  Lords  Commissioners  of  the  Admiralty  having  directed  tliat 
this  theorem  should  be  subjected  to  the  test  of  experiment,  experi- 
ments were  undertaken  for  that  object  by  Mr.  Fincham,  Master  Ship- 
wright of  Her  Majesty's  Dockyard,  Portsuioutii,  and  by  Mr.  Hawson, 
the  particulars  of  which  are  given  in  this  paper. 

It  was  necessary  for  this  veriticatiou  to  do  a  ^ivtn  amount  of  work 
upon  a  Heating  body,  causing  it  to  incline  through  a  given  angle, 
and  then  to  ascertain  whether,  as  the  theorem  states,  this  amount  of 
work  was  that  necessary  to  raise  the  vessel  bodily  through  a  height 
equal  to  the  difference  of  the  vertical  displacements  of  its  centre  of 
gravity,  and  that  of  its  inimei'sion  whilst  in  the  act  of  so  inclining. 
For  this  purpose  a  model  vessel  was  floated  in  a  tank,  and  being 
fitted  with  a  mast  and  long  yard,  a  weight  was  attached  to  one  ex- 
tremity of  this  yard,  and  the  vessel  allowed  to  heel  over  under  the 
influence  of  this  weight.  The  extreme  inclination  to  which  it  heeled 
was  then  accural  i;ly  ascertained  by  an  ingenious  method  devised  by 
Mr.  Rawson,  and  the  vertical  descent  of  the  deflecting  weight  mea- 
sured. The  product  of  this  descent  by  the  deHecting  weight  gave 
the  work  done  upon  t/te  body  to  inciifie  it  from  its  position  o/e^niii* 
briumy  and  by  the  theorem  this  should  be  equal  to  the  weight  of  the 
vessel,  multiplied  by  the  difference  of  the  two  vertical  displacements 
spoken  of  above.  The  forms  of  the  vessels  experimented  on  were 
so  selected  that  the  positions  of  the  centres  of  gravity  of  their  im- 

*  Messured  in  lbs.  raised  one  foot. 
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menions  could  in  every  position  be  readily  delenninedt  and  tkb 
difference  therefore  ascertained.  Thus  the  Terifieation  of  the  theo- 
rem became  in  every  experiment  practicable,  and  in  all  the  accord* 
ance  of  the  experiment  with  the  theorem  was  remarkable*  Did  not 
the  demonstration  of  it  rest  upon  a  mathematical  basia,  these  experi- 
ments would  indeed  themselves  be  sufficient  to  establish  iL 

In  its  general  application  to  the  conditions  of  the  stability  of  a 
vessel,  the  author  places  this  theorem  under  an  analytical  form  sufll- 
ciently  simple  to  be  applied  in  practice,  and  involving  no  other  data 
than  such  as  may  be  determined  by  methods  familiar  to  naval  archi- 
tects and  generally  assumed  in  their  calculations. 

With  reference  to  the  conditions  of  quick  and  slow  rollingy  the 
discussion  of  which  is  the  object  of  the  second  part  of  the  paper,  it 
is  necessary  in  the  first  place  to  determine  geometrically  the  position 
of  the  axis  about  which  the  vessel  is,  at  any  given  period  of  its  incli- 
nation, rolling.  It  is  shown  to  be  perpendicular  to  two  linea,  one  of 
which  is  a  vertical  line  passing  through  the  centre  of  gravi^  of  the 
plane  of  flotation  in  that  position,  and  the  other  a  horixontal  line 
passing  through  the  centre  of  gravity  of  the  vessel  and  parallel  to 
the  plane  in  which  any  point  of  the  body  is  rolling.  The  position 
r>f  the  axis  of  rolling  being  thus  known,  the  determinatioo  of  the 
time  of  rolling  is  comparatively  easy. 

The  author  gives  formulsB  for  the  times  of  rolling  and  pitching, 
which,  like  those  for  the  angles  of  rolling  and  pitching»  have  beai 
subjected  to  the  test  of  experiments  detailed  in  the  paper,  and  have 
in  like  manner  been  confirmed. 

The  apparatus  used  for  determining  the  times  of  oscillation  of  the 
models  was  contrived  by  Mr.  Fincham.  An  arm  was  fixed  in  the 
direction  of  the  length  of  the  floating  body  so  as  to  project  from  its 
extremity,  and  to  the  end  of  this  arm  a  pencil  was  fixed  vertically. 
The  vessel  being  then  prevented  from  displacing  itself  laterally  whilst 
in  the  act  of  oscillating  on  an  axis  passing  through  its  centre  of 
gravity  and  of  which  the  extremities  were  received  between  vertical 
guides,  as  the  vessel  oscillated  a  line  was  traced  by  the  pencil  upon 
a  piece  of  paper  adjusted  upon  a  board  curved  of  a  suitable  form, 
which  was  carried  along  by  clock  work  with  a  uniform  motion  in 
the  direction  of  the  length  of  the  vessel  upon  a  carriage,  that  tra- 
versed a  railroad  resting  upon  the  edges  of  the  tank.  A  zigng 
line  was  thus  described  on  the  paper,  each  turn  in  which  corre- 
sponded to  an  oscillation,  and  the  distance  between  two  successive 
turns  determined — from  the  known  rate  of  the  motion  of  the  carriage 
— the  time  in  which  the  oscillation  was  made. 

The  formulae  given  for  the  amplitudes  and  the  times  of  oscillation 
afford  the  means  of  determining  these,  from  the  Unes  of  ships,  before 
they  are  constructed;  and  the  author  suggests  that  a  vessel  being 
fixed  upon  whose  properties  in  respect  to  rolling  are  known,  it  would 
be  expedient  to  compare  with  them  those  of  all  others  which  are 
proposed  to  be  constructed ;  it  being  a  possible  thing  (by  the  aid 
of  such  formulae)  to  determine  whether  these  will  roll  under  the  like 
circumstances  through  greater  angles,  or  quicker  than  the  standard 
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^emdf  and  to  alter  ihm  linei  so  as  to  satisfy  the  conditions  of  sta- 
bility and  slow  roUii^  to  any  reqaired  extent. 

2.  "Observations  on  287  Thunder-storms  made  at  Highfield 
Hoose,  near  Nottingham,  during  the  last  nine  years.*'  By  Edward 
Lowe,  Esq^  F.R«A^.  Communicated  by  John  Lee,  Esq.,  LL.D., 
F.R.&  Ac 

The  thunder-storms  referred  to  in  this  communication  are  recorded 
in  a  tabular  form,  arranged  according  to  their  dates.  In  this  table 
are  given  the  date ;  the  hour  of  the  commencement  of  the  storm ; 
the  mean  height  of  the  barometer  to  tenths  of  an  inch ;  whether  it 
ia  rising,  stationary,  or  falling ;  the  direction  of  the  wind  before  the 
storm,  durii^  its  continuance,  and  after  its  cessation ;  the  maximum 
temperature  on  the  day  of  the  storm  and  on  the  day  after ;  the  mi* 
nimum  temperature  on  the  night  before  and  on  the  night  after;  and 
general  remarks  on  the  storms.  This  table  is  followed  by  remarks 
on  particular  storms  recorded  in  it.  In  conclusion  the  author  gives 
the  results  of  his  observations  with  reference  to  the  number  of  storms 
in  each  year;  the  number  in  each  month,  with  the  hours  at  which 
they  mostly  occur  in  particular  months ;  the  number  that  have  oc- 
eunred  with  a  rising,  stationary,  or  falling  barometer ;  the  number 
in  respect  to  the  direction  of  the  wind  and  of  the  current  in  which 
the  storms  moved ;  the  number  of  storms  that  have  occurred  at  the 
various  heights  of  the  maximum,  and  also  of  the  minimum  thermo- 
meter; the  number  in  which  the  peculiar  breeze  that  suddenly 
springs  up  on  the  commencement  of  thunder-storms  has  been  well 
marked ;  the  change  in  the  direction  of  some  of  these  storms,  and 
indications  of  rotatory  motion ;  and  finally,  the  different  atmospheric 
phenomena  which  have  accompanied  these  storms. 

S.  ^*  On  a  Dorsal  dermal  Spine  of  the  Hylseosaurus  recently 
discovered  in  the  Strata  of  Tilgate  Forest."  By  Gideon  Algernon 
Mantell,  Esq.,  LLJ>.,  F.R.S.  &c. 

In  the  first  discovered  specimen  of  the  remains  of  the  fossil  rep- 
tile named  Hylaeosaurus  by  the  author,  there  were  associated  with 
the  recognizable  parts  of  the  skeleton  u  series  of  thin,  long  angular 
processes,  six  or  seven  of  which  extended  in  a  line  nearly  parallel 
with  the  upper  part  of  the  vertebral  column :  these  bones  are  from 
four  to  seventeen  inches  in  length.  There  are  also  several  imbedded 
in  various  parts  of  the  same  block  of  stone ;  and  in  another  specimen 
of  this  reptile,  consisting  of  a  considerable  portion  of  the  distal  part 
of  the  vertebral  column,  similar  angular  bones  are  associated  with 
the  spine.  The  true  nature  of  these  processes,  from  their  great  size 
and  osseous  character,  was  deemed  very  problematical :  Dr.  Mantell, 
in  his  original  memoir  in  1832,  regarded  them  as  dorsal  dermal  spines 
that  had  formed  a  serrated  crest  which  extended  along  the  back  of 
the  Hylaeosaurus,  in  the  same  manner  as  the  horny  dermal  fringe  in 
many  species  of  Iguana,  Cyclura,  &c.  Professor  Owen,  in  his  re- 
ports on  Britbh  fossil  reptiles,  expressed  his  dissent  from  this  opinion, 
and  considered  it  more  probable  that  the  bones  in  question  were 
abdominal  ribs. 
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In  a  memoir  on  the  Iguanodon  and  Hylsoaaonis  (Phil.  Titm. 
1849),  Dr.  Mantell  states  that  he  had  been  able  to  olHain  slices  of 
one  of  these  spines  for  microscopical  examination,  and  that  their  in- 
ternal structure  was  identical  with  that  of  the  acknowledged  dennal 
scutes  of  the  same  reptile.  Still  the  true  form  of  the  articubuiog 
surface  of  the  base  of  these  spines  was  unknown,  every  apeciiiieo 
being  imperfect  in  this  respect.  At  length,  after  tlie  lapse  of  eighteen 
years.  Dr.  Mantell  obtained,  through  the  liberality  of  Mr*  P^ter  Fuller 
of  Lewes,  from  the  very  quarry  in  which  the  original  specimeD  of 
Hylaeosaurus  was  found,  the  spine  figured  and  described  in  thii 
communication,  in  which  the  base  is  sufficiently  entire  to  show  thit 
the  mode  of  implantation  in  the  skin  was  identical  with  that  of  the 
true  dermal  scutes ;  thus  confirming  the  author  s  original  interpreta- 
tion of  these  remarkable  appendages  having  constitoted  a  serrated 
crest  along  the  back  of  the  Hylaeosaurus.  The  specimensy  and  the 
microscopical  sections,  were  exhibited  to  the  Society* 

4.  "  On  the  Variations  of  the  Sulphates  and  Phosphates  in  the 
Urine  in  Disease.'*     By  Henry  Bence  Jones,  M.D.,  F.ILS. 

The  object  of  the  paper  is  to  show  whether  the  sulphates  in  the 
urine  are  increased  or  diminished  in  any  class  of  diseases.  The 
corresponding  variations  of  the  phosphates  were  determined*  The 
particular  conclusions  may  be  thus  stated : — 

1.  In  three  cases  of  acute  chorea  the  most  remarkable  increase 
was  observed  in  the  amount  of  sulphates  in  the  urine.  In  the  same 
cases  the  quantity  of  urea  was  very  much  increased.  The  quantity 
of  urine  made  in  twenty- four  hours  was  not  excessively  diminished, 
and  the  total  amount  of  earthy  and  alkaline  phosphates  was  below 
the  average  amount,  sometimes  remarkably  less  than  in  health. 

2.  In  delirium  tremens  and  in  other  delirium  a  remarkable  in- 
crease in  the  amount  of  sulphates  in  the  urine  Was  frequently  ob- 
served, and  the  total  amount  of  phosphates  was  in  the  same  cases 
occasionally  remarkably  diminished;  and  the  resemblance  to  the 
state  of  chorea  was  still  closer,  inasmuch  as  occasionally  a  very  great 
excess  of  urea  was  found  in  these  cases  also. 

3.  In  acute  inflammatory  affections  of  the  nervous  structures,  du- 
ring the  most  £ebrile  symptoms,  an  increase  was  observed  in  the 
amount  of  sulphates  in  the  urine ;  and  the  total  amount  of  earthy  and 
alkaline  phosphates  in  these  diseases  was  increased  in  the  same  pro- 
portion as  the  sulphates  were  increased. 

4.  In  some  slight  and  chronic  diseases  of  the  nervous  structures 
no  increase  in  the  amount  of  sulphates  in  the  urine  was  observed, 
excepting  when  sulphate  of  magnesia  had  been  taken. 

5.  In  acute  diseases,  in  which  neither  the  nervous  nor  the  muscular 
structures  were  chiefly  affected,  no  increase  in  the  sulphates  or 
phosphates  was  observed,  except  after  sulphate  of  magnesia. 

6.  In^  chronic  diseases,  in  which  neither  the  nervous  nor  the  mus- 
cular structures  were  chiefly  aifected,  no  decided  increase  in  the 
sulphates  or  phosphates  in  the  urine  was  observed,  except  after 
sulphate  of  magnesia.  One  case  of  exostosb  may  be  regarded  as  a 
doubtful  exception  to  this  statement. 
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The  genera  condusions  are — 

That  in  acute  chorea,  in  which  the  muscles  arc  in  excessive  action, 
the  sulphates  and  urea  in  the  urine  are  greatly  increased. 

That  in  delirium  tremens  the  same  state  of  urine  is  frequently 
met  with  when  the  phosphates  are  not  at  all  increased. 

That  in  acute  inflammation  of  the  nervous  structures  sulphates 
and  phosphates  are  both  increased  in  the  urine. 

That  in  chronic  diseases  of  the  brain,  and  in  other  acute  and  chro- 
nic inflammations,  no  increase  of  tlie  sulphates  is  observed  except 
afler  sulphate  of  magnesia. 

The  result  is  that  muscular  action  increases  the  sulphates  in  the 
urine  without  increasing  the  phosphates ;  and  that  inflammation  of 
the  brain  increases  the  sulphates  as  well  as  phosphates  in  the  urine. 

5.  **  Second  Appendix  to  a  paper  on  the  Variations  of  the  Acidity 
of  the  Urine  in  Health.'*     By  Henry  Bence  Jones,  M.D.,  F.U.S. 

In  a  previous  paper  and  appendix,  the  effect  of  different  diets,  of 
sulphuric  and  tartaric  acids,  of  caustic  potash  and  tartrate  of  potash 
on  the  acidity  of  the  urine  was  traced.  In  this  appendix  tartrate 
and  carbonate  of  ammonia  are  the  substances  whose  influence  is  de- 
termined, the  object  being  to  examine  the  comparative  eflect  of  fixed 
and  volatile  alkalies. 

The  first  day  two  drachms  of  tartrate  of  ammonia  were  taken  in 
distilled  water,  the  second  day  ^2SH  grains  were  taken,  and  the  tliird 
day  177  grains. 

Comparative  experiments  were  made  when  no  tartrate  of  ammonia 
was  taken ;  the  result  was  that  tartrate  of  ammonia  caused  no  per- 
ceptible diminution  of  the  acidity  of  the  urine.  The  difference  be- 
tween tartrate  of  ammonia  and  tartrate  of  potash  may  be  shortly 
stated  thus :  two  drachms  of  tartrate  of  potash  made  the  urine  al- 
kaline in  thirty-five  minutes  after  it  was  taken,  whilst  three  diuchuis 
of  tartrate  of  ammonia  produced  no  perceptible  effect  on  the  acidity 
of  the  urine. 

The  scsquicarbonate  of  pharmacy  was  then  tried.  The  first  day 
18  grains  were  taken  dissolved  in  distilled  water,  the  second  day  40 
grains,  the  third  day  80  grains.  Comparative  experiments  were 
made  without  the  volatile  alkali,  and  it  was  found  that  in  these  doses 
carbonate  of  ammonia  did  not  diminish  the  acidity  of  the  urine ;  on 
the  contrary,  the  acidity  was  higher  than  usual,  and  it  was  increased 
for  twenty-four  hours  after  the  volatile  alkali  was  taken. 

Further  experiments  were  made  with  80  grains  of  carbonate  of 
ammonia  on  two  different  days :  no  diminution  of  the  acidity  of  the 
urine  was  produced  on  either  day.  The  first  day  the  quantity  of 
urine  was  much  increased,  and  thus  probably  an  increase  in  the' 
acidity  of  the  urine  was  not  evident.  The  second  day  on  which  the 
carbonate  of  ammonia  was  taken  the  increase  in  the  acidity  of  the 
urine  was  perceptible. 

Thus  the  effect  of  volatile  alkali  on  the  acidity  of  the  urine  is  to- 
tally distinct  from  the  effect  of  fixed  alkali;  and  the  author  considers, 
that  by  determining  the  variations  of  the  nitrates  in  the  urine,  the 
cause  of  this  difference  will  be  discovered. 
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6.  ^  On  the  Temperatare  of  Steanny  and  its  eorwpmiding  Pkci- 
soie."  By  John  CaiT»  Esq.  Communicated  bj  J.  Scott  Ruaell, 
Esq.,  F.R.S. 

In  this  paper,  which  is  a  continuation  of  a  former  paper  bearing 
the  same  title,  the  author  states  that  the  law  given  in  that  paper,  in 
reference  to  steam  when  superincumbent  on  the  water  in  the  boiler, 
may  be  rendered  applicable  to  the  determination  of  its  prensura 
when  insulated  therefrom,  as  in  the  case  of  the  expanaiTe  engine^ 
of  which  the  cylinder  being  in  part  filled  with  steam  of  the  same 
temperature  as  that  in  the  boiler,  the  communication  in  aoddenly 
cut  off,  and  the  stroke  is  completed  by  the  pressure  on  the  piston 
of  the  steam  whilst  expanding  within  the  cylinder.  He  considers 
that  the  power  of  expansive  engines  has  been  greatly  overrated,  in- 
stancing those  of  the  Great  Britain,  which  were  of  the  estimated 
power  of  1200  horses,  but  which  he  states  he  can  prove  did  not 
exceed  in  actual  power  that  of  300  horses.  This  he  attributes  to 
the  inapplicability  of  Mariotte's  law  without  a  particular  limitation. 
Having  premised  that  *'  it  is  assumed  that,  by  nature's  law  in  the 
generation  of  steam,  of  the  temperature  100^  and  of  a  pressure  of 
15  lbs.  on  a  square  inch,  the  density  of  the  Matter  of  Heat,  is  to 
that  of  atmospheric  air  of  the  same  temperature  and  pressure  ex- 
actly as  1  to  2,**  he  then  gives  general  laws,  by  means  of  which,  he 
considers,  the  pressure  of  steam  when  cut  off  from  its  generating 
source  may  be  correctly  estimated. 

*'  In  conclusion,*'  the  author  states,  **  it  may  be  said  that,  this  and 
the  former  paper,  both  professing  to  give  laws  relative  to  the  pres- 
sure and  temperature  of  steam,  m&pentkndy  of  esperimenif  the 
theories  proposed  must  in  general  be  accepted  as  absolute  truths,  in 
case  of  being  verified  by  experiment,  or  taken  as  vain  attempts  to 
subvert  laws  already  firmly  or  sufiicicntly  established." 

7.  ''  An  Experimental  Inquiry  into  the  strength  of  Wrought  Iron 
Plates  and  riveted  Joints  as  applied  to  Sliip-building."  By  Wil- 
liam Fairbairn,  Esq^  F.R.S. 

The  object  of  the  author  was  to  determine  by  direct  experiment 
the  strength  and  value  of  rolled  iron  plates  and  bars  of  different 
forms  in  reference  to  their  application  to  ship-building,  and  the  con- 
struction of  other  vessels  exposed  to  severe  strain. 

The  experiments  deHcribed  in  this  paper  were  conducted  with 
great  care,  and  the  irons  used  were  purposely  selected  from  those 
districts  where  the  largest  quantities  were  manufactured.  The 
relative  strengths  of  each  kind,  as  also  the  deductions,  are  given  in 
the  order  in  which  the  experiments  were  made. 

The  author  found  the  tensile  strength  of  plates,  when  torn  asunder 
in  the  direction  of  the  fibre,  and  when  torn  asunder  across  the  fibre, 
as  nearly  as  possible  the  same.  This  fact  is  derived  from  twenty 
distinct  experiments,  and  he  attributes  this  equality  to  the  improved 
method  of  manufacture  which  of  late  years  has  been  introduced. 
This  new  system  is  described  as  rendering  the  plate  more  uniform 
by  crossing  the  layers  in  the  process  of  *  piling,'  thus  forming  an 
alternate  series  of  lamime,  whose  fibres  cross  each  other  in  the  body 
of  the  plate. 
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Having  ascertained  the  comparative  value  of  the  difTeront  manu- 
factures of  plate-iron,  the  autlior,  by  another  class  of  experiments, 
investigated  the  different  methods  in  use  of  joining  the  plates  together 
by  rivets.  This  appears  to  be  an  important  section  of  the  inquiry,  as 
the  relative  strength  of  each  description  of  joint  within  reach  of  the 
experiments  is  clearly  ascertained,  and  their  relative  values  of  strength 
determined  in  reference  to  each  other,  and  to  the  plates  themselves. 
These  were  found  after  a  careful  investigation  to  be  nearly  as  the 
numbers  100,  70  and  56  ;  that  is  to  say,  the  plate  being  taken  at  100, 
the  double-riveted  joint  was  70,  and  the  single-riveted  joint  56. 

The  resisting  powers  of  plates,  and  the  different  kind  of  joints  by 
which  they  are  united,  having  been  proved,  the  paper  goes  on  to  in- 
vestigate the  value  of  the  different  kinds  of  timber  when  applied  to 
a  similar  purpose,  and  by  a  careful  comparison  of  the  results,  it  is 
ascertained  that  the  tensile  powers  of  each,  compared  with  iron, 
amber  representing  unity,  are  in  the  following  ratio,  viz. 

Ash  as  ... .      1  :  2*94 

Teak  as 1  :  3'3S 

Fir  (good)  as  1  :  4*16 
Beech  as  .  .  1  :  4*84 
Oak  as 1  :  5-00 

From  the  above  it  is  inferred  by  the  author,  that  iron  being  five 
times  stronger  than  oak,  a  vessel  built  of  that  material  is  neither  so 
strong,  nor  yet  so  secure,  as  the  iron  ship. 

The  next  subject  of  inquiry  is  the  transverse  strength  of  angle- 
iron,  "P-iron  and  other  sectional  forms  which  enter  into  the  con- 
struction of  the  beams,  frames  and  ribs  of  ships.  These  combina- 
tions were  likewise  put  to  the  test  of  experiment.  In  this  part  of  the 
inquiry  it  was  soon  ascertained  that  bars  of  angle-iron  used  for  that 
purpose  are  not  of  the  best  form,  but  exhibited  great  weakness  when 
compared  with  wrought-iron  beams  of  the  I  form,  having  flanges  on 
both  sides.  From  these  results  the  author  recommends  that  a  com- 
bination of  angle-iron  should  be  used  for  these  objects,  as  explained 
in  the  paper,  and  shown  in  the  diagrams  which  accompany  it. 

In  order  to  render  the  inquiry  of  practical  value,  experiments 
were  made  on  the  resisting  powers  of  plates,  by  forcing  a  blunt  in- 
strument with  hemispherical  end  of  three  inches  diameter  through 
the  plates.  These  experiments  were  again  repeated  under  similar 
circumstances  upon  timber,  and  a  comparison  is  drawn  from  these 
data  as  to  the  resisting  power  of  each.  These  experiments  arc  in- 
teresting so  far  as  they  establish  the  superior  strength  of  iron  when 
exposed  to  severe  strain,  as  frequently  occurs  in  vessels  taking  the 
ground  upon  boulder-stones,  or  any  uneven  surface. 

These  results  being  obtained,  the  author  closes  the  paper  with  a 

aeries  of  experiments  made  at  Woolwich  Dockyard  on  the  strengths 

and  elongation  of  iron-bars.    In  this  department  some  curious  results 

are  obtained,  such  as  the  fact  that  an  ir(>n  bar,  when  elongated  to  a 

considerable  diminution  of  its  sectional  area,  was  not  reduced  but 

rather  increased  in  strength ;  and  after  repealed  experiments,  it  was 

found  that  wrought-iron  bars,  when  elongated  or  wire-drawn,  were 

o 
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conaiderabl J  improved  in  their  powers  of  resurtance  to  a  transfefie 
•train. 

8.  ''Oneztraordinary  Oscillations  of  the  Sea;  with  an  acooont  of 
some  Observations  in  Mount's  Bay***  By  Richard  Edmonds^  Jun. 
Communicated  by  Sir  Charles  Lemon,  Bart.,  F.R.S. 

In  this  communication  the  author  notices  many  remarkable  oscil- 
lations of  the  sea  which  had  been  observed  nearly  a  centary  ago  in 
Mount's  Bay  and  Plymouth  Sound,  and  also  ebewfaere.  He  then 
particularly  describes  some  which  have  occurred  more  recently  at 
the  former  places.    Of  these  the  following  are  the  principal : — 

On  the  morning  of  the  Slst  of  May,  1811,  the  sea  was  obsenred 
to  rise  and  fall  rapidly  from  4  to  8  feeL 

On  the  5th  of  July,  1843,  the  author  witnessed  osciUationa  of  the 
sea  in  Mount's  Bay. 

In  the  evening  of  the  SOth  of  October,  1843,  osciUaUons  of  the 
sea  were  observed  in  Mount's  B^  and  at  Plymouth. 

On  the  morning  of  the  5th  of  July,  1846,  immediately  after  a  ter- 
rific thunder-storm,  oscillations  of  the  sea  were  observed  at  Mari- 
zion.  The  author  remarks  that  the  great  storm  which  passed  over 
England  on  this  day  raged  in  the  Atlantic  during  the  night  of  the 
4th  of  July. 

On  the  morning  of  the  1st  of  August,  1846,  the  sea  at  Penzance 
pier  was  observed  suddenly  to  rise  between  1  and  2  feet,  and  ai 
suddenly  to  rush  back.  It  is  remarked  that  London  and  its  vicinitj 
were  vigited  on  this  day  by  a  most  destructive  hail-  and  thunder- 
storm. 

On  the  23rd  of  May,  1847,  there  were  extraordinary  oscillatioM 
of  the  sea,  and  a  slight  motion  of  the  ground  was  felt  on  the  cliff 
between  Newiyn  and  Mousehole. 

After  referring  to  the  theories  which  have  been  advanced  in  ex- 
planation of  these  phenomena,  the  author  observes,  in  conclusion, 
that,  from  what  he  has  stated  on  the  subject,  and  from  the  fact  of 
earti)(]uake8,  as  well  as  extraordinary  oscillations  of  the  sea,  having 
8o  frequently  occurred  during  thunder-storms,  he  sees  no  difficult j 
in  the  supposition,  that  all  the  oscillations  to  which  he  has  referred 
may  have  resulted  from  nubmarine  shocks  of  the  earth,  occasioned 
by  electrical  discharges  between  the  earth  and  the  atmosphere,  or 
between  oppositely  electritied  portions  of  the  earth. 


June  20,  1850. 
THE  EARL  OF  ROSSE,  President,  in  the  Chair. 

The  following  papers  were  read : — 

1 .  "  Observations  on  the  Nebulse."  By  the  Earl  of  Rosse,  Pres. 
R.S..  &c.  &e. 

The  object  of  this  paper  is  to  lay  before  the  Royal  Society  an  ac- 
count of  the  progress  which  has  been  made,  up  to  the  present  time^ 
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in  the  re-examination  of  Sir  John  HeracheFs  Catalogue  of  Nebultt 
published  in  the  Phil.  Trans,  for  1833. 

Before  describing  any  of  the  interesting  objects  the  peculiar  fea« 
tures  of  which  the  extraordinary  powers  of  the  telescope  employed 
for  their  examination  has  brought  to  our  knowledge,  the  author 
enters  upon  some  details  concerning  the  instrument  itself.  This 
telescopci  which  for  aperture  and  the  consequent  power  it  possesses 
for  the  exiunination  of  faint  details  must  for  a  considerable  time,  at 
least,  remain  unrivalled,  has  a  clear  aperture  of  6  feet,  with  a  focal 
length  of  53  feeL  It  has  hitherto  been  used  as  a  Newtonian,  but 
by  the  easy  application  of  a  little  additional  apparatus  it  may  be 
conveniently  worked  as  a  Herachelian ;  and  the  author  thinks  it  not 
improbable  that,  in  the  further  examination  of  the  objects  of  most 
promise  with  the  full  light  of  the  speculum  undiminished  by  a  second 
reflexionf  some  additional  features  of  interest  will  come  out. 

The  tube  reposes  at  its  lower  end  upon  a  very  massive  universal 
joint  of  cast  iron,  resting  upon  a  pier  of  stonework  buried  in  the 

ground,  and  it  is  counterpoised  so  that  it  can  be  moved  in  polar 
istance  with  great  facility.  The  extreme  range  of  the  tube  in  right 
ascension  at  the  equator  is  one  hour,  but  greater  as  the  polar  distance 
diminishes.  By  a  little  subsidiary  apparatus  the  movement  of  the 
telescope  can  be  rendered  almost  exactly  equatorial ;  but  up  to  the 
present  time  this  apparatus  has  not  been  used,  as,  without  it,  the 
movement  was  found  to  be  sufficiently  equatorial  for  such  measure- 
ments as  have  been  required.  The  whole  mounting  was  planned 
especially  with  a  view  of  carrying  on  a  regular  system  of  sweeping ; 
but  as  yet  the  discovery  of  new  nebulae  has  formed  no  part  of  the 
systematic  work  of  the  observatory,  the  known  objects  which  re- 
quire examination  being  so  numerous  that  hitherto  the  observers 
have  been  fully  occupied  with  them. 

A  clock  movement  was  part  of  the  original  design,  but  as  yet  the 
telescope  is  not  provided  with  one,  and  the  want  of  it  has  not  been 
veij  much  felt. 

Various  micrometers  have  been  tried,  but,  upon  the  whole,  the 
common  wire  micrometer  with  thick  lines  has  been  found  to  succeed 
the  best;  for  the  faint  details  of  the  nebulae  are  extinguished  by  any 
micrometrical  contrivance  which  either  diminishes  the  light  of  the 
telescope  or  renders  the  field  less  dark ;  and  thick  lines  have  been 
found  to  be  visible  without  illumination  in  the  darkest  night 

The  telescope  has  two  specula,  one  about  three  and  a  half,  and 
the  other  rather  more  than  four  tons  weight.  Each  is  provided  with 
a  system  of  levers  to  afibrd  it  an  equable  support  Upon  this 
system  it  was  placed  before  it  was  ground,  and  has  rested  upon  it 
ever  since.  The  systems  of  levers  with  the  mode  of  applying;  them 
in  the  support  of  the  speculum  are  described  in  the  paper,  and  also 
the  precautions  taken  to  guard  against  strain  and  consequent  flexure 
of  the  metal.  Notwithstanding  these  precautions,  undoubted  evi- 
dences of  flexure  in  the  speculum  have  occasionally  shown  them- 
selves. It  has  not,  however,  been  found  that  flexure,  even  to  the 
extent  of  materially  disfiguring  the  image  of  a  large  star,  interferes 

2* 
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much  with  tlie  action  of  the  speculani  on  the  faiot  detaili  of  nebobe, 
although  it  greatly  lessens  its  power  in  bringing  out  mionte  pointi 
of  light,  and  in  showing  resolvability  where,  under  favourable  cir- 
cumstances, resolution  had  been  previously  effected. 

It  is  stated  that,  in  the  spring  of  184^,  the  heavier  of  the  two 
specula,  for  nearly  three  months,  performed  admirably,  very  rarely 
exhibiting  the  slightest  indication  of  flexure.  It  then  remained  in- 
active for  some  time  before  and  after  the  solstice,  and  when  obser- 
vations with  it  were  again  commenced,  it  was  found  to  be  io  a  state 
of  strain.  On  cautiously  raising  it  a  little  by  screws,  for  the  pur- 
pose of  readjusting  the  levers,  it  was  found  that  the  unequal  strain 
of  the  screws  had  produced  permanent  flexure,  so  that  the  speculum 
did  not  again  perform  well  until  after  it  had  been  reground.  Re- 
cently an  alteration  has  been  made  in  the  mode  of  supporting  the 
lighter  of  the  two  specula,  which  now  rolls  freely  on  eighty-one 
brass  balls  that  support  it  nearly  equably.  After  referring  to  other 
causes  of  unequal  action,  among  which  the  varying  state  of  the 
atmosphere  is  one  of  the  most  serious,  the  author  remarka  that  the 
Society  will  not  be  surprised  should  it  be  iu  his  power  at  a  future 
time  to  communicate  some  additional  particulan,  even  as  to  the 
nebulae  which  have  been  most  frequently  observed. 

The  very  beautiful  sketches  which  illustrate  the  paper,  are,  it  is 
remarked,  on  a  very  small  scale,  but  are  sufficient  to  convey  a  pretty 
accurate  idea  of  the  peculiarities  of  structure  which  have  gradually 
become  known.  In  many  of  the  nebulae  they  arc  very  remarkable, 
and  seem  even  to  indicate  the  presence  of  dynamical  laws  we  may 
perhaps  fancy  to  be  almost  within  our  grasp. 

On  examining  these  sketches,  it  will  at  once  be  remarked,  as  stated 
by  the  author,  that  the  spiral  arrangement  so  strongly  developed  in 
H.  1622,  .51  Messier,  is  traceable  more  or  less  distinctly  in  several  of 
the  sketches.  More  frequently  indeed  there  is  a  nearer  approach 
to  a  kind  of  irregular  interrupted  annular  disposition  of  the  luminous 
material,  than  to  the  regularity  so  striking  in  51  Messier;  but  it  can 
scarcely  be  doubted  that  these  nebulae  are  systems  of  a  very  similar 
nature,  seen  more  or  less  perfectly,  and  variously  placed  with  refer- 
ence to  the  line  of  sight.  The  author  adverts  to  the  description  of 
this  nebula  by  Messier,  Sir  William  Herschel  and  Sir  John  Herschel, 
and  remarks,  that  taking  the  figure  given  by  Sir  John,  and  placing 
it  as  it  would  be  seen  with  a  Newtonian  telescope,  we  shall  at  once 
recognise  the  bright  convolutions  of  the  spiral  which  were  seen  by 
him  as  a  divided  ring :  thus  with  each  increase  of  optical  power  the 
structure  has  become  more  complicated,  and  more  unlike  anything 
which  we  could  picture  to  ourselves  as  the  result  of  any  form  of 
dynamical  law  of  which  we  find  a  counterpart  in  our  system.  After 
pointing  out  the  importance  of  measurements  and  the  difficulty  of 
taking  them  satisfactorily,  the  author  states,  that  of  a  few  of  the 
stars  with  which  the  nebula  is  pretty  well  studded,  measurements 
with  reference  to  the  principal  nucleus  were  taken  by  his  assistant 
Mr.  Stoney  in  the  spring  of  1849,  and  that  these  have  been  repeated 
this  year  during  the  months  of  April  and  May,  and  also  some  mea- 
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•ores  taken  from  the  centre  of  the  principal  nucleus  to  the  apparent 
boundary  of  the  spiral  eoils  in  different  angles  of  position.  A  hope 
is  then  expressed  that,  as  several  of  these  stars  are  no  doubt  within 
reach  of  the  great  instruments  at  Pulkova  and  at  Cambridge,  U.S., 
the  d'istinguished  astronomers  who  have  charge  of  them  will  consider 
the  subject  worthy  of  their  attention. 

The  spiral  arrangement  of  51  Messier  was  detected  in  the  spring 
of  1845,  and  in  the  following  spring  an  arrangement,  also  spiral, 
but  of  a  different  character,  was  detected  in  99  Messier.  The  author 
considers  that  3239  and  2370  of  Ilcrschers  'Southern  Catalogue' 
are  very  probably  objects  of  a  similar  character ;  and  as  the  same 
instrument  does  not  appear  to  have  revealed  any  trace  of  the  form 
of  99  Messier,  he  does  not  doubt  that  they  are  much  more  conspicu- 
ous, and  therefore  entertains  the  hope  that,  whenever  the  southern 
hemisphere  shall  be  re-examined  with  instruments  of  great  power, 
these  two  remarkable  nebulae  will  yield  some  interesting  result. 

The  author  briefly  refers  to  the  other  spiral  nebulee  discovered 
up  to  the  present  time,  which  are  more  difficult  to  be  seen,  and  to 
clusters  in  the  exterior  stars  of  which  there  appears  to  be  a  tendency 
to  an  arrangement  in  curved  branches.  He  then  passes  to  the  re- 
gular cumular  nebulae,  in  which,  although  they  are  perceived  at  once 
to  be  objects  of  a  very  different  character,  there  still  seems  to  bo 
something  like  a  connecting  link. 

Among  the  nebulous  stars  two  objects  are  stated  to  be  well 
worthy  of  especial  notice — No.  450  of  Sir  John  Herschers  Catalogue, 
and  t  Ononis.  A  representation  of  No.  450,  as  seeu  with  the  six- 
feet  telescope,  is  given.  It  has  been  several  times  examined,  but  as 
yet  not  the  slightest  indication  of  resolvability  has  been  seen.  The 
annular  form  of  this  object  was  detected  by  Mr.  Stoney  when  ob- 
serving alone,  but  Lord  Rosse  has  since  had  ample  opportunities  of 
satisfying  himself  that  the  object  has  been  accurately  represented. 
A  representation  of  t  Orionis  is  likewise  given.  The  remarkable 
feature  in  this  object,  the  dark  cavity  not  symmetrical  with  the  star, 
was  abo  discovered  by  Mr.  Stoney  when  observing  alone  with  the 
three-feet  telescope.  Lord  Rosse  has  since  seen  it  several  times  and 
sketched  it.  A  small  double  star  n./.  i  has  similar  openings,  but 
are  not  so  easily  seen.  These  openings  appear  to  be  of  the  same 
character  as  the  opening  within  the  bright  stars  of  the  trapezium  of 
Orion,  the  stars  being  at  the  edges  of  the  opening.  Had  the  stars 
been  situated  altogether  within  the  openings,  the  suspicion  that  the 
nebula  had  been  absorbed  by  the  stars  would  perhaps  have  suggested 
itself  more  strongly.  As  it  is,  the  author  thinks  we  can  hardly  fail 
to  conclude  that  the  nebula  is  in  some  way  connected  with  these 
bright  stars,  in  fact  that  they  are  equidistant,  and  therefore,  if  the 
inquiries  concerning  parallax  should  result  in  giving  us  the  distances 
of  these  bright  stars,  we  shall  have  the  distance  of  this  nebula. 

The  long  elliptic  or  lenticular  nebulae  are  stated  to  be  very  nu- 
merous, and  three  sketches  of  remarkable  objects  of  this  class  are 
given. 

In  proceeding  with  the  re-examination  of  Sir  John  Herschel's 
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Catalogue,  several  groapa  of  oebuln  have  been  difcoreredy  io  some 
of  which  nebulous  connexion  has  been  detected  between  individuals 
of  the  group,  in  others  not  Sketches  of  some  have  been  made  and 
measures  taken ;  but  although  the  subject  of  grouped  or  knotted 
nebulae  is  considered  one  of  deep  interestt  it  has  not  jet  been  pro- 
ceeded  with  far  enough  to  warrant  entering  upon  it  in  the  present 
paper. 

The  conclusion  of  the  paper  is  occupied  with  remarks  relating  to 
each  figure,  in  order  to  render  the  information  conveyed  bj  it  more 
complete,  and  these  are  stated  to  be  for  the  most  part  extracts 
selected  from  the  Journal  of  Observations. 

2.  **  Electro-Physiological  Researches.— Ninth  Series.**  By  Signer 
Carlo  Matteucci.    Communicated  by  W.  R.  Grove,  Esq.,  F.R^ 

In  the  first  portion  of  this  paper  the  author  refers  to  a  work  re- 
cently published  by  M.  Du  Bois  Raymond  *'  On  the  law  of  Muscular 
Current,  and  on  the  modification  which  that  law  undergoes  by  the 
effect  of  Contraction  ;*'  which  work  M.  Matteucci  states  obliges  him 
to  transmit  to  the  Royal  Society  certain  researches  the  puUication 
of  which  he  would  otherwise  have  wished  to  delay.  He  then  refers 
to  his  previous  researches  published  in  the  Philosophical  Transactions 
for  the  years  1845  and  1847,  and  in  the  Annales  de  Chimie  for 
October  1847*  From  the  experiments  detailed  in  those  papers,  and 
from  certain  points  of  doubt  which  he  indicates,  he  considers  him- 
self authorized  in  concluding  that  the  development  of  electricity  by 
muscular  contraction  still  remains  to  be  demonstrated  by  experimeut, 
and  that  the  phenomenon  of  induced  contraction  is  still  that  which 
leads  most  directly  to  this  result. 

He  then  gives  a  series  of  experiments  illustrated  by  figures,  and 
from  them  deduces  the  following  conclusions  :-* 

1st.  The  cause  of  induced  contraction,  according  to  all  analogies, 
is  the  same  as  that  which  produces  contraction  of  the  galvanoscopic 
frog  in  several  of  the  experiments  given. 

2ndly.  The  cause  of  these  contractions  is  evidently  an  electrical 
phenomenon  developed  in  the  act  of  contraction,  and  which  consists 
in  a  different  state  of  electricity  in  the  different  points  of  the  con- 
tracted limb. 

3rdly.  This  electrical  phenomenon,  like  the  contraction  which 
produces  it,  lasts  only  for  an  instant. 

4thly.  These  electric  states,  developed  by  contraction,  tend  to 
produce  electrical  currents  which  circulate  in  opposite  diiections 
across  a  conducting  arch  interposed  between  the  two  limbs,  which 
contract  at  the  same  time. 

The  author  further  states,  that,  whatever  the  theory  of  these  phe- 
nomena may  be,  it  is  certain  that  they  demonstrate  the  production 
of  an  electrical  disequilibrium  in  the  act  of  muscular  contraction. 
Upon  the  question  whether  the  cause  of  the  species  of  discharge  de- 
scribed is  a  phenomenon  analogous  to  that  of  electrical  fish,  or  a 
change  in  the  natural  conditions  of  the  muscular  current,  the  author, 
though  leaning  to  the  former  alternative,  forbears  to  express  a  posi- 
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tire  opinion,  ai  further  experiments  are  wanting  to  fumbli  sufficient 
grounds  for  a  decision. 

S.  ''On  the  Condition  of  certain  Elements  at  the  moment  of 
Chemical  Change."    By  B.  C.  Brodie,  Esq.,  F.ILS. 

This  paper  contains  an  experimental  inquiry,  founded  upon  cer* 
tain  theoretical  considerations  as  to  the  condition  of  bodies  at  the 
moment  of  chemical  change,  with  the  discussion  of  which  the  intro- 
duction is  occupied. 

The  author  considers  that  the  peculiar  combining  properties  of 
the  elemental  particles  of  which  chemical  substances  are  composed, 
are  due  to  a  chemical  polarity  of  the  acting  masses,  which  takes 
place  at  the  contact  of  the  bodies,  and  have  only  a  remote  relation 
to  the  electro-chemical  nature  of  the  isolated  element.  In  support 
of  this  view  are  cited  the  phaenomena  of  double  decomposition,  and 
the  properties  of  the  so-called  ''nascent*'  elements,  which  could 
never  be  inferred  from  the  nature  of  the  element  when  once  isolated 
and  formed.  Double  decomposition  the  author  considers  to  be  the 
true  type  of  all  chemical  action.  In  the  case  of  the  bodies  called 
compound,  this  polarity  is  manifested  by  the  division  of  the  sub- 
stance Into  two  parts,  which  are  universally  considered  to  stand  to 
one  another  in  a  certain  positive  and  negative  relation ;  and  also  by 
the  synthesis,  which  corresponds  to  this  division. 

The  ubject  of  the  paper  is  to  point  out  that  an  analogous  polar 
relation  exists,  at  the  moment  of  chemical  change,  between  the  par- 
ticles of  which  the  elemental  bodies  themselves  are  composed,  of 
which  condition  we  have  evidence  both  when  the  isolated  element 
is  chemically  acted  on  by  other  bodies,  and  also  in  certain  cases  of 
the  formation  of  the  element  from  its  compounds,  in  which  wc  have 
a  division  and  synthesis  of  the  element  corresponding  (so  far  as  this 
polar  relation  is  considered)  to  the  divi^^ion  and  synthesis  of  a  com- 
pound body.  The  evidence  of  these  statements  is,  that  when  the  iso- 
lated element  is  chemically  acted  upon,  we  may  observe  in  it  (as  mani- 
fested by  its  combining  properties)  the  same  polar  or  nascent  state 
as  is  developed  in  compound  bodies ;  and  also  that  we  have  certain 
remarkable  cases  of  the  synthesis  of  the  element,  to  account  for 
which  we  must  assume  the  same  combining  relation  between  its  par- 
ticles as  between  the  particles  of  which  a  compound  substance  is 
formed.     These  statements  arc  supported  by  numerous  instances. 

The  experimental  inquiry  relates  to  a  remarkable  case  of  the 
formation  of  oxygen,  in  which  the  author  considers  tliat  the  mutual 
attraction  of  the  particles  of  that  element  determines  the  decompo- 
sition of  the  substances  from  which  it  is  evolved.  The  experiment 
in  question  is  the  mutual  decomposition  which  the  peroxide  of  hy- 
drogen and  certain  metallic  oxides,  first  discovered  by  Thcnard, 
undergo  when  in  contact.  Thus  the  author  regards,  in  this  case, 
the  decomposition  of  the  metallic  oxide  as  a  phcenomenon  which 
may  be  represented  thus : — 

H03-hmOj=HOOOOm=HO-f03-fmO, 
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the  metallic  peroxide  being  reduced  hj  the  polar  particle  of  oxy- 
gen, as  ill  other  cases  it  might  be  by  hydrogen  itself.  The  proof 
that  such  a  chemical  relation  really  exists  between  the  particles  of 
oxygen,  would  be  found  in  the  proportion  in  which  the  two  sub- 
stances were  reduced.  The  paper  contains  an  elaborate  inquiry  on 
this  point  in  the  case  of  the  chloride  and  of  the  oxide  of  Mirer;  the 
general  result  of  which  is,  that  these  substances  are  capable  of  being 
reduced  in  various  but  definite  proportions,  according  as  the  con- 
ditions of  temperature  and  mass  are  raried.  All  the  terms  of  this 
series  of  ratios  have  not  been  determined ;  but  it  is  ascertained  that 
the  relative  loss  for  the  two  substances  proceeds  by  intermittent 
steps,  and  that  the  whole  action  is  confined  between  the  limits  of 
the  ratio  of  equality  on  the  one  hand,  and  the  purely  catalytic  ac- 
tion (in  which  the  metallic  oxide  would  sufier  no  reduction)  on  the 
other  ;  neither  of  which  limits  is  ever  absolutely  reached. 

The  constant  loss  of  oxygen  from  the  decomposing  bodies  io 
e(|ual  equivalent  proportions  is  found  in  the  reaction  of  the  peroxide 
of  barium  with  iodine  in  the  presence  of  water.  In  this  experimentt 
the  water  in  the  presence  of  the  iodine  is  reduced  just  as  the  per- 
oxide in  the  other  experiments ;  but  here  the  loss  is  constant,  and 
the  change  may  be  represented  thus :— * 

fH060Ba=IBa+H0+0,. 

In  this  experiment  no  oxide  of  iodine  whatever  is  formed,  and  the 
author  considers  that  the  formation  of  the  oxygen  itself  is  here  the 
corresponding  fact  to  the  formation  of  the  iodous  acid,  which  takes 
place  when  iodine  acts  upon  baryta. 

4.  '' The  Calling  of  the  Sea."  By  Richard  Edmonds,  Juo.  Com- 
municated by  W.  J.  Henwood,  Esq.,  F.R.S. 

In  this  communication  the  author  states,  that  in  the  neighbour- 
hood of  Penzance  there  is  often  heard  inland  a  murmuring  or 
a  roaring  noise,  locally  termed  '*  the  calling  of  the  sea,"  which  on 
some  occasions  extends  to  the  distance  of  eight  or  ten  miles ;  whereas, 
at  other  times,  although  to  a  person  on  the  shore  the  sea  may  be 
equally  loud,  and  the  state  of  the  weather  may  appear  equally 
favourable,  no  sound  from  the  sea  can  be  heard  at  the  tenth  part  of 
that  distance.  From  his  observations  during  six  years,  he  concludes, 
that  when  the  calling  of  the  sea  proceeds  from  a  direction  different 
from  the  wind,  or  when  it  occurs  during  a  calm,  it  is  usually  fol- 
lowed within  six  hours  by  a  wind  from  the  quarter  from  which  it  is 
heard. 

5.  **  On  the  Structure  of  the  Membrana  Tympani  in  the  Human 
Ear."     By  Joseph  Toynbee,  F.R.S.  &c,  &c. 

In  this  paper  the  membrana  tympani  is  described  as  consisting  of 
the  following  layers,  which  are  quite  distinct  from  each  other,  both 
as  regards  their  structure  and  functions : — 
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1.  Epidermis. 

2.  The  proper  fibrous  layer,  composed  of — 

a.  The  lamina  of  radiating  fibres. 

b.  The  lamina  of  circalar  fibres. 

5.  Mucous  membrane. 

One  of  the  principal  objects  of  the  paper  is  to  describe  the  struc- 
ture and  functions  of  the  fibrous  lamins.  Since  the  time  of  Sir 
Everard  Home,  who  pronounced  the  layer  of  radiating  fibres  to  be 
muscular,  anatomists  have  difiered  in  their  views  of  the  nature  of  the 
fibrous  element  of  the  membrana  tympani.  The  lamina  of  radiating 
fibres,  the  outer  surface  of  which  is  covered  by  the  epidermis,  is 
described  as  continuous  with  the  periosteum  of  the  external  meatus. 
With  the  exception  of  the  uppermost  fibres,  which  on  account  of 
their  being  somewhat  flaccid  have  been  considered  as  a  separate 
tissue  under  the  name  of  **  membrana  fiaccida,"  the  radiate  layer  is 
composed  of  fibres  which  extend  from  the  circular  cartilaginous  ring 
to  the  malleus,  and  they  interlace  in  their  course.  These  fibres  are 
from  the  4000th  to  the  5000th  part  of  an  inch  in  breadth. 

The  lamina  of  circular  fibres  consists  of  circular  fibres,  which  are 
firm  and  strong  towards  the  circumference,  but  very  attenuated 
towards  the  centre.  These  fibres  are  so  attached  and  arranged  as 
to  form  a  layer  of  membrane,  which  in  a  quiescent  state  is  saucer- 
shaped.  The  fibres  composing  the  circular  are  smaller  than  those 
of  the  radiate  lamina,  being  from  the  6000th  to  the  10,000th  part 
of  an  inch  in  breadth. 

The  facts  that  appear  to  be  adverse  to  the  idea  of  the  fibres  of 
either  layer  being  muscular  are»- 

1.  The  absence  of  distinct  nuclei  in  the  fibres. 

2.  Their  great  denseness  and  hardness. 

It  is  next  shown  that  the  four  laminae  forming  the  membrana  tym- 
pani are  continuous  with  other  structures,  of  which  they  appear  to 
be  mere  modifications,  and  that  not  one  is  proper  to  the  organ. 

The  tensor  tympaui  ligament,  which  had  not  been  previously 
noticed  by  anatomists,  is  particularly  described ;  it  is  attached  ex- 
ternally to  the  malleus,  close  to  the  insertion  of  the  tensor  tympani 
muscle,  and  internally  to  the  cochleariform  process. 

The  latter  part  of  the  paper  is  occupied  by  observations  on  the 
functions  of  the  fibrous  laminae  and  of  the  tensor  ligament  of  the 
membrana  tympani ;  and  it  is  shown  that  by  these  two  antagonistic 
forces,  the  one  tending  to  draw  the  membrana  tympani  inwards,  the 
other  outwards,  this  organ  is  maintained  in  a  state  of  moderate  ten- 
sion, and  is  always  in  a  condition  to  receive  ordinary  sonorous  un- 
dulations. 

6.  *^  Investigations  into  the  Structure  and  Development  of  the 
Scales  and  Bones  of  Fishes."  By  W.  C.  Williamson,  Esq.  Com- 
municated by  W.  B.  Carpenter,  M.D.,  F.R.S. 

In  this  memoir  the  author  first  points  out  the  discrepancies  that 
exist  between  the  opinions  of  M.  Mandl  and  M.  Agassiz  respecting 
the  structure  and  growth  of  cycloid  and  ctenoid  scales ;  and  after 
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referring  to  the  peculiar  views  entertained  by  each  of  these  ichthj* 
ologisU,  he  enters  upon  the  investigation  of  a  number  of  ezamplo, 
including  the  Carp,  Perch,  Gray  Mullet,  Pike,  Salmon,  and  espe- 
cially the  large  scale  of  an  unknown  fish  from  the  Bay  of  Dulse  on 
the  western  coast  of  Mexico.  The  results  of  this  inquiry  lead  the 
author  to  conclusions  which  difler  considerably  from  those  of  both 
M.  Agassiz  and  M.  Mandl.  He  points  out  the  existence  of  tkne 
distinct  vertically-disposed  structures  in  each  of  these  sealet ;  a  lower 
one,  consisting  of  membranous  laminse ;  a  middle  calcareous  one, 
having  a  very  peculiar  structure  and  growth;  and  an  upper  one, 
also  calcareous,  but  very  distinct  from  the  last,  and  which  is  variously 
disposed  in  difTerent  scales.  In  all  it  contributes  the  peculiar  cy- 
cloid and  other  markings  which  ornament  their  surfaces ;  whilst  in 
ctenoid  scales,  isolated  portions  of  it  appear  to  form  the  charac- 
teristic teeth  which  project  from  their  posterior  margins* 

The  author  then  developes  in  succession  the  peculiar  and  beauti- 
ful structures  seen  In  the  scales  of  Dactylopterus,  Balistes,  Loricaria, 
and  various  forms  belonging  to  the  Ostraciant  group.  Whilst  these 
examples  exhibit  singular  diversities  of  structure^  they  appear  to  be 
all  modified  forms  of  one  common  type. 

From  this  branch  of  the  inquiry  the  author  proceeds  to  examine 
the  other  calcareous  tissues  existing  in  fishes,  commencing  with  the 
eiido-skcletons  of  the  Sharks  and  Kays  (Plagiostomes).  He  shows 
that  the  entire  osseous  elements  of  these  vertebrates  are  constructed 
of  a  peculiar  form  of  boue,  which  he  designates  *' chondriform,** 
being  wholly  developed  cither  within  the  soft  tissues  of  true  carti- 
lage, or  of  a  inudificd  form  of  cartilage.  Fossil  remains,  having  the 
8atne  structure,  have  been  found  in  the  lias  at  Lyme  Regis  and  in 
the  coal-measures  near  Manchester  and  Leeds.  He  then  examines 
in  succession  a  number  of  the  bones  of  the  Common  Pike,  and 
siiows  that  whilst  all  the  osseous  elements  of  these  skeletons  are 
developed  in  connexion  with  a  cartilaginous  matrix,  their  tissues  are 
of  two  kinds,  which  remain  permanently  distinct.  One  of  these  b 
of  the  same  chondriform  character  as  that  seen  in  the  Plagiostomes, 
being  developed  in  the  interior  of  the  cartilage ;  the  other,  which  is 
produced  cither  at  the  outer  surface  of  the  cartilage  or  in  cavities 
left  by  the  absorption  of  the  latter  tissue,  the  author  terms  *'  mem- 
branit'orm,"  being  formed  within  the  lamellse  of  a  fibrous  membrane, 
of  which  the  primary  origin  is  doubtful.  The  peculiar  relations 
which  these  various  structures  bear  to  one  another  in  the  different 
stages  of  growth  arc  explained.  The  same  process  of  inquiry  is 
applied  to  many  of  the  bones  of  the  Perch,  Cod,  Haddock,  Sharp- 
nosed  Eel,  Sahnoi),  &c.,  in  each  of  which  peculiarities  exist  In  the 
latter  example  especially  the  entire  skeleton  consists  of  a  modified 
form  of  chondriform  bone,  of  which  it  exhibits  two  kinds.  One  of 
these  resembles  that  of  the  Pike  and  other  examples,  both  in  its 
a:»pect  and  in  the  situations  in  which  it  occurs.  The  second  form  is 
more  peculiar ;  whilst  the  way  in  which  its  growth  is  accomplished 
closely  resembles  that  of  membraniform  bones  produced  by  the  cal- 
cification of  fibrous  periosteal  membranes,  its  internal  structure 
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showf  that  it  is  of  the  chondriform  type,  being  developed  in  a  thicic 
leathery  periosteam  of  fibro-cartilage,  and  which  appears  to  be  con* 
tinuous  with  the  true  cartilage  wherever  the  two  come  into  contact. 

It  is  not  possible  to  give  any  definite  idea  of  the  detailed  observa- 
tions contained  in  a  memoir  of  which  so  large  a  portion  is  devoted 
to  minute  investigation.  The  inferences  which  the  author  deduces 
from  his  facts  are  given  in  connexion  with  each  of  the  several  topics 
discussed ;  and  in  the  concluding  portion  of  the  memoir  he  points 
out  the  bearing  which  they  have  upon  some  general  questions  in 
physiolosry.  A  close  resemblance  is  shown  to  exist  between  the  pro- 
cesses of  calcification,  as  carried  on  in  the  fibrous  tissues  of  fish-scales, 
in  cartilages  and  in  fibro- cartilages,  in  alt  of  which  the  phoenomena 
closely  correspond  ;  and  the  author  thinks  that  the  bones  and  teeth 
of  mammals,  in  which  the  process  is  far  less  obvious  than  in  these 
ichthyal  structures,  may  be  calcified  in  a  similar  way. 

The  important  bearing  of  the  membraniform  kosniine  structures 
(which  closely  resemble  the  different  varieties  of  dentine)  upon  the 
generally  received  hypothesis  respecting  the  growth  of  teeth  is  abo 
discussed ;  and  the  author  thinks  there  are  such  sufficient  reasons 
for  doubting  the  correctness  of  that  hypothesis,  as  to  render  a  review 
of  the  evidence  upon  which  it  is  baseid  very  desirable. 

The  peculiar  modifications  which  the  homologues  of  the  Haver- 
sian canab  of  anthropotomists  present  amongst  different  groups  of 
fishes  are  pointed  out,  as  well  as  the  very  near  affinity  which  exists 
between  bone,  dentine,  ganoin,  kosmine,  enamel ;  and  the  proba- 
bility of  a  closer  relationship  between  cartilage,  fibro-cartiiage  and 
fibrous  periosteum,  is  also  suggested  as  a  subject  deserving  further 
investigation.  The  field  opened  out  to  the  physiologist  and  the 
microscopist  in  the  department  of  ichthyology  is  almost  boundless, 
being  comparatively  unexplored,  whilst  it  promises  a  rich  harvest  to 
those  who  labour  in  it 

7.  "  On  the  Impregnation  of  the  Ovum  in  the  Amphibia."  By 
George  Newport,  F.R.S.,  F.L.S.  &c. 

The  author  states  that  this  communication  to  the  Royal  Society 
is  part  of  a  series  of  investigations  on  development,  on  which  he  has 
been  for  some  years  engaged,  and  which  was  commenced  in  a  paper 
on  that  of  the  Myriapoda,  published  in  1841,  in  the  Philosophical 
Transactions.  The  plan  followed  in  these  investigations  has  been 
to  combine  observations  on  the  natural  history  of  the  animals  with 
others  on  the  conditions  which  affect  their  development,  as  the  best 
mode  of  arriving  at  correct  conclusions.  The  history  of  the  dis« 
covery  of  what  can  now  be  proved  to  be  the  direct  agent  of  impreg- 
nation, the  spermatozoon,  is  then  traced;  and  it  is  shown,  that 
although  within  the  last  few  years  an  opinion  has  been  gaining 
ground  that  the  spermatozoon,  and  not  the  liquor  seminis,  as  for- 
merly supposed,  is  the  means  of  impregnation,  no  acknowledged 
proof  has  hitherto  been  given  ol'  the  correctness  of  this  opinion,  and 
no  refutation  afforded  to  the  theory  that  the  liquor  seminis  is  the 
part  of  the  seminal  fluid  immediately  concerned.    The  question  of 
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the  agency  of  the  spermatozoon  has  thus  remained  open ;  and  it  ii 
to  this  question,  with  a  view  first  to  supply  proof  from  direct  expe* 
riments  of  the  fact  of  the  agency  of  thb  body,  as  well  as  to  examine 
into  the  circumstances  under  which  this  agency  is  exerted,  inflooioed 
or  impeded,  that  the  present  communication  is  especially  devoted. 

The  author  then  traces  the  changes  in  the  ovum  within  the  body 
of  the  Amphibia,  from  a  short  time  before  the  disappearance  of  the 
germinal  vesicle  to  the  period  when  the  orum  is  expelled  before 
impregnation.  The  structure  of  the  germinal  vesicle  in  the  ovarian 
ovum  is  shown  to  be  an  involution  of  cells,  as  stated  by  Wagner 
and  Barry ;  but  the  author  differs  entirely  from  the  latter  respecting 
the  mode  of  disappearance  of  the  vesicle,  and  also  respecting  the 
part  played  by  iu«  constituents  in  the  production  of  the  embryo. 
He  believes  the  included  cells  are  liberated  by  the  diffluence  of  the 
membrane  of  the  germinal  vesicle  in  the  interior  of  the  yelk,  not  in 
the  centre  of  the  yelk,  but  much  nearer  to  the  upper  or  dark  surface 
than  to  the  white  or  inferior,  and  at  the  bottom  of  a  short  canal,  the 
entrance  to  which  is  in  the  middle  of  the  upper  or  black  surface  at 
a  point  already  noticed  by  Prevost  and  Dumas,  llu.Hconi  and  Boa; 
and  he  thinks  that  it  is  due  to  the  diffluence  of  the  envelope  of  the 
vesicle  in  this  situation  that  the  moment  of  disappearance  has  not 
yet  been  observed.  The  germinal  vesicle  in  the  Amphibia  always 
disappears  before  the  ovum  leaves  the  ovary,  and  escapes  into  the 
cavity  of  the  abdomen.  The  mode  in  which  the  ovum,  after  leaving 
the  ovary,  is  believed  to  arrive  at  the  entrance  of  the  oviduct  is  then 
stated,  and  the  structure  of  the  entrance  in  the  intermedial  space, 
as  shown  by  Swammerdam,  described. 

The  author  then  traces  the  changes  in  the  impregnated  and  in 
the  unimpregnated  ovum  after  spawning,  from  the  first  minute  to 
the  segmentation  of  the  yelk  in  the  former,  and  shows  that  the  ap- 
pearances in  the  two  are  almost  identical  during  the  first  ten  or 
twelve  minutes,  but  that  after  that  time  the  changes  in  the  unim- 
pregnated ovum  cease,  while  further  changes  take  place  in  the  im- 
pregnated. The  yelk  at  the  end  of  from  twelve  to  fifteen  minutes 
invariably  then  rotates,  so  that  the  dark  surface  becomes  uppermost; 
and  it  constantly  afterwards  returns  to  this  position,  however  much 
or  frequently  this  may  be  changed.  In  about  three  hours  the  yelk 
becomes  separated  on  the  upper  surface  from  the  vitelline  mem- 
brane, and  a  space  or  chamber  is  formed  between  the  two.  llie 
yelk  then  becomes  depressed  on  the  upper  surface,  but  is  slightly  elon- 
gated to  an  obtuse  oval  form,  in  the  horizontal  direction  ;  and  in 
about  half  or  three-quarters  of  an  hour  afterwards  begins  to  divide 
in  the  margin  of  the  central  spot  or  orifice,  from  which  point  the 
division,  as  already  known,  passes  outwardly  and  around  the  yelk 
until  the  mass  is  divided  into  two  portions.  These  changes  do  not 
take  place  in  the  unimpregnated  ovum,  which  merely  becomes  some- 
what oval,  but  does  not  divide ;  so  that  segmentation  may  be  re» 
garded  as  a  proof  that  the  egg  has  been  impregnated,  a  fact  that 
was  of  great  use  as  a  test  in  the  following  experiments.  The  sus- 
ceptibility of  the  ovum  to  become  impregnated,  and  the  circum- 
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stances  which  affect  this,  are  then  shown  to  d<»pen(l  on  the  degree 
of  expansion  of  the  envelopes,  the  imbibition  of  fluid,  the  tempera- 
ture of  the  surrounding  medium,  and  the  degree  of  aeration.  The 
envelopes  expand  and  imbibe  fluid  most  rapidly  during  the  first  half 
hour  aiiter  the  egg  has  been  laid,  and  the  susceptibility  is  diminished 
in  the  inverse  ratio  of  the  expansion  and  imbibition.  It  is  greatest 
during  the  first  three  minutes,  but  is  very  feeble  at  the  end  of  half 
an  hour.  These  conditions  are  greatly  modified  by  temperature, 
and  in  a  much  less  degree  by  the  aeration  of  the  ovum.  Experi- 
ments in  proof  of  these  facts  are  detailed,  especially  with  reference 
to  the  number  of  eggs  segmented  and  of  embryo  produced,  and  their 
earlier  or  later  appearance  in  proportion  to  the  higher  or  lower  tem- 
perature of  the  medium.  In  March  1849  the  author  put  to  the  test 
the  agency  of  the  spermatozoa  in  impregnation,  by  an  experiment 
long  since  employed  by  Spallanzani,  and  more  recently  by  Prevost 
and  Dumas,  namely,  by  carefully  separating  the  spermatozoa  of  the 
Frog  from  the  liquor  seminis  by  filtration,  and  employing  these, 
with  the  filter-paper  on  which  they  had  been  collected,  in  experi- 
ments on  some  sets  of  eggs,  and  the  liquor  in  others ;  and  the  result 
was,  that  almost  every  ovum  became  impregnated  in  the  former,  but 
scarcely  a  single  ovum  in  the  latter.  The  production  of  a  very  few 
embryos  in  the  sets  to  which  the  liquor  seminis  was  added,  he 
attributes  to  the  fact  that  the  whole  of  the  spermatozoa  had  not 
been  removed.  These  experiments  he  has  repeated  during  the  pre- 
sent spring  with  still  more  decided  results ;  not  a  single  ovum  be- 
coming segmented,  nor  a  single  embryo  produced  when  the  liquor 
seminis  was  completely  freed  of  spermatozoa.  The  author  states  that 
these  experiments  had  been  completed,  and  he  whs  engaged  in  pre- 
paring the  paper  for  presentation  to  the  Royal  Society,  before  he 
was  aware  that  the  physiologists  above  named,  Spallanzani  first,  and 
afterwards  Prevost  and  Dumas,  had  obtained  similar  results  by  fil- 
tration of  frog's  semen,  although  the  fact  of  their  observations  has 
been  almost  overlooked.  To  them  therefore  he  resigns  the  credit 
of  the  results;  but  as  his  own  investigations  have  been  so  com- 
pletely independent  of  theirs,  from  which  also  they  difier  in  some 
respects,  he  has  felt  it  to  be  desirable  still  to  give  them  in  detail  in 
this  paper. 

The  direct  agency  of  the  spermatozoa  in  impregnation  being 
thus  proved,  the  author  proceeds  to  investigate  its  nature.  Ue  first 
shows  that  the  ova  are  not  impregnated  after  the  motive  power  in 
the  spermatozoa  has  ceased.  The  period  of  duration  of  this  power 
he  finds  to  be  much  shorter  than  supposed  by  Spallanzani  and  by 
Prevost  and  Dumas ;  and  he  attributes  the  difierence  in  length  of 
time  as  observed  by  these  authors  and  himself,  to  their  having 
adopted  the  objectionable  mode  of  procuring  the  seminal  fluid  by 
vivisection  from  the  testes  as  well  as  the  vesicular  seminales,  by 
which  he  conceives  that  spermatorial  cells  were  obtained  as  well  as 
mature  spermatozoa,  and  that  the  former  became  matured  only  at  a 
late  period  of  the  experiments.  He  difiiers  also  from  Prevost  and 
Dumasy  and  Dr.  Martin  Barry,  with  regard  to  the  supposed  pene- 
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traiion  of  the  spermatozoon  bodily  into  the  ovam.  All  the  ohierfi- 
tions  he  has  been  able  to  make  on  the  ovum  of  the  Frog»  both  mi- 
croscopically and  experimentally,  are  opposed  to  the  belief  that  any 
fissure  or  perforation  exists  in  the  envelopes  of  the  ovum,  as  de- 
scribed by  Dr.  Barry  in  the  ovum  of  the  Rabbit,  and  through  which 
the  spermatozoon  was  supposed  to  enter.  Neither  is  he  able  to  con- 
firm the  statements  of  Prevost  and  Dumas,  that  the  spermatozoa 
penetrate  into  the  substance  of  the  envelope  of  the  egg  either  of  the 
Frog  or  the  Newt;  and  he  thinks  these  distinguished  observer! 
must  have  supposed  that  spermatozoa  which  they  saw  on  the  ex- 
terior of  the  ovum  were  in  the  interior.  The  author  has  put  this 
question  to  the  test  in  the  ovum  of  the  Newt,  LUsotriton  pwwiaiui. 
He  extracted  an  ovum,  which  he  had  reason  to  believe  had  not  been 
impregnated,  from  the  oviduct,  and  placed  it  with  seminal  fluid  in 
water,  and  immediately  afterwards  examined  it  with  the  microscope. 
Spermatozoa  were  detected  upon  it  in  less  than  one  minute  after 
immersion;  but  neither  then,  nor  at  any  subsequent  period,  could 
even  a  single  spermatozoon  be  seen  within  it,  although  the  whole 
interior  of  the  egg  was  brought  within  focus  of  the  microscope,  and 
distinctly  recognised.  This  egg  was  preserved  in  a  small  glass  cap- 
sule beneath  the  microscope,  and  watched  until  the  embryo  was 
produced.  Spermatozoa  were  recognised  on  the  exterior  during 
the  first  forty-eight  hours. 

But  although  spermatozoa  do  not  enter  the  interior,  they  are  in- 
variably found  in  contact  with  the  surface  of  the  impregnated  ovum, 
and  this  contact  is  essential  to  their  agency.  The  author  also  shows 
that  the  envelopes  of  the  ovum  are  essential  to  its  fecundation,  and 
that  ova  taken  from  the  ovary,  or  from  the  cavity  of  the  body  after 
they  have  left  the  ovary,  but  have  not  yet  entered  the  oviduct  and 
acquired  their  gelatinous  coverings,  are  not  susceptible  of  being  im- 
pregnated. The  coverings  imbibe  water  by  endosmose,  but  do  not 
usually  admit  solid  particles  of  matter  equal  in  size  to  spermatozoa 
into  their  texture,  as  was  proved  by  immersion  in  solution  of  carmine. 

The  author  then  enters  at  length  on  an  examination  of  the  agency 
of  the  spermatozoa  as  affected  by  chemical  media.  Availing  him- 
self of  a  fact  ascertained  during  a  chemical  analysis  of  seminal  fluid 
by  Dr.  Frerichs,  that  the  spermatozoa  are  decomposed  by  caustic 
potash,  he  conceived  the  possibility  of  so  employing  this  agent  as  to 
render  it  a  test  in  experiment.  Ova  were  passed  from  the  body  of 
a  frog  on  a  dry  surface,  without  being  in  contact  with  water,  until 
seminal  fluid  mixed  with  it  was  applied  to  them.  After  the  lapse 
of  a  given  time,  solution  of  caustic  potash,  of  sufficient  strength  to 
decompose  the  spermatozoa  immediately,  was  also  applied,  and  as 
quickly  as  possible  afterwards  was  again  diluted  and  removed  with 
water,  before  the  potash,  as  found  by  other  experiments,  acted  pre- 
judicially on  the  ova.  The  result  was  that  segmentation  of  the  yelk 
usually  took  place  even  when  the  interval  of  time  between  the  ap- 
plication of  the  seminal  fluid  and  the  solution  of  potash  was  only 
one  or  two  seconds,  but  no  embryos  were  produced.  When,  how* 
ever,  the  interval  was  five  seconds,  a  very  few  embryos  were  formed ; 
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bat  when  the  interval  was  fifteen  or  more  secondi,  they  were  pro- 
duced in  greater  number.  The  conclusion  deduced  from  these  and 
similar  experiments  with  nitrate  oF  potash  was,  that  impregnation  is 
commenced  almost  at  the  instant  of  contact  of  the  spermatozoon 
with  the  ovum ;  but  that  duration  of  contact,  and  possibly  abo  dif- 
fluence  of  the  spennatozoon  and  endosmosis  of  its  substance,  is 
necessary  for  fruitful  impregnation.  The  experiments  were  varied 
by  the  application  of  the  solution  of  potash  before  that  of  the  seminal 
fluid,  in  which  case  the  results  were  niore  unfavourable.  With 
nitrate  of  potash,  applied  before  as  well  as  alter  the  seminal  fluid, 
the  formation  of  embryos  was  not  unfrequent  None  however  were 
produced  when  diluted  acetic  acid  was  used.  This  acid  acts  quickly 
and  most  unfavourably  on  the  envelopes  of  the  ovum. 

The  agency  of  the  impregnating  bodies  was  then  tested  in  a 
similar  way,  by  the  application  of  solutions  of  gum-arabic  and  of 
starch,  the  action  of  which  is  merely  mechanical.  The  results  were 
similar  to  those  with  the  potash. 

When  the  gum  or  starch  was  applied,  as  in  the  case  of  the  potash, 
cfier  the  application  of  seminal  fluid  in  water,  embryos  were  con- 
stantly produced,  even  when  the  interval  between  the  two  applica- 
tions was  only  one  second  ;  but  when  either  of  these  was  applied  to 
the  ovum  hrfcrt  the  seminal  fluid,  then  segmentation,  if  it  occurred 
at  all,  took  place  very  tardily.  In  general,  however,  no  segmentation 
occurred,  and  no  embryos,  or  but  very  few  indeed,  were  produced. 

These  experiments,  compared  with  those  with  potash,  seemed  to 
show  that  impregnation  is  commenced  in  a  very  short  space  of  time, 
and  that  the  spermatozoon  is  the  agent  immediately  concerned ;  and 
that  this  agency  is  material  in  its  operation,  as  seems  to  be  shown  in 
the  fact  that  it  can  be  prevented  by  the  application  both  of  chemical 
and  of  mechanical  means  to  the  ovum.  We  arc  thus  led  to  infer, 
that  although  the  spermatozoon  does  not  bodily  penetrate  into  the 
ovum,  its  first  efiect  may  have  some  relation  to  catalytic  action,  in 
inducing  the  segmentation  of  the  yelk;  and,  having  proof  that 
fluids  permeate  the  coverings  of  the  ovum,  we  may  hereafter  find 
that  the  process  is  completed  by  the  diflluence  of  the  impregnating 
body,  and  the  substance  into  which  it  is  dissolved,  by  imbibition 
into  the  ovum  by  endosmosis. 

One  plate  of  the  structures  described  accompanies  the  paper. 

8.  '*  A  Mathematical  Theory  of  Magnetism."  By  W^illiam  Thom« 
son,  Esq.,  M.A.,  F.R.S.E.,  Fellow  of  St.  Peter  s  College,  Cambridge, 
and  Professor  of  Natural  Philosophy  in  the  University  of  Glasgow. 

The  Theory  of  Magnetism  was  first  mathematically  treated  in  a 
complete  form  by  Poisson.  Brief  sketches  of  his  theory,  with  some 
simplifications,  have  been  given  by  Green  and  Murphy  in  their 
works  on  Electricity  and  Magnetism.  In  all  these  writings  a  hypo- 
thesis of  two  magnetic  fluids  has  been  adopted,  and  strictly  adhered 
to  throughout.  No  physical  evidence  can  be  adduced  in  support  of 
such  a  hypothesis ;  but,  on  the  contrary,  recent  discoveries,  especially 
in  electro-magnetism,  render  it  excessively  improbable.    Hence  it  is 
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of  importance  that  all  reasoning  with  reference  to  magnetism  shook! 
be  conducted  without  assuming  the  existence  of  those  hypothetical 
fluids. 

The  writer  of  the  present  paper  endeavours  to  show  that  a  com- 
plete mathematical  theory  of  magnetism  may  be  established  upon 
the  sole  foundation  of  facts  generally  known,  and  Coulomb's  special 
experimental  researches. 

The  first  part  of  the  paper  contains  a  general  theory  of  magnets; 
the  theory  of  magnetic  induction,  or  of  magnetization  being  reserved 
for  communications  which  the  author  proposes  to  offer  subsequently 
to  the  Royal  Society.  The  five  chapters  which  hare  already  been 
communicated  bear  the  following  titles : — 

Chap.  I.    (§§3 — 20).    Preliminary  Definitions  and  Explanations 

Chap.  II.  (§§  21 — 31).  On  the  Laws  of  Magnetic  Force,  and  on 

the  Distribution  of  Magnetism  in  Mag- 
netized Matter. 

Chap.  III.  (§§  32 — 44).  On  the  Imaginary  Magnetic  Matter  by 

means  of  which  the  Polarity  of  a  Mag- 
netized Body  may  be  represented. 

Chap.  IV.  (§§  45 — 64).  Determination  of  the  Mutual  Actions  be- 
tween any  Given  Portions  of  Magnet- 
ized Matter. 

Chap.  V.  (§§65 — 84).   On  Solenoidal  and  Lamellar  Distributions 

of  Magnetism. 

In  the  second  chapter  the  method  of  specifying,  by  '*  intensity  and 
direction  of  magnetization"  at  every  part  of  it,  the  magnetism  of  a 
magnet,  is  given  ;  being  founded  on  the  elementary  phenomena,  and 
Coulomb's  laws  of  magnetic  force,  which  are  explained  in  Chap.  I. 
and  the  beginning  of  Chap.  II. 

In  the  third  chapter,  by  a  strictly  synthetical  investigation,  cor- 
responding closely  with  that  investigation  of  '*  the  equation  of  con- 
tinuity" in  fluid  motion  which  is  analogous  to  Fourier's  investigation 
of  the  equation  of  motion  of  heat  in  a  conducting  solid,  a  certain  distri- 
bution of  **  imaginary  magnetic  matter"  consisting  of  equal  quantities 
of  positive  and  negative,  or  northern  and  southern  matter  each  occu- 
pying finite  portions  of  the  body  or  of  its  surface  separated  from  those 
occupied  by  the  other,  is  shown  to  represent  the  polarity  of  a  magnet 
according  to  the  assumed  properties  of  this  magnetic  matter.  The  for- 
mulae by  means  of  which  the  resultant  action  between  two  entire  mag- 
nets of  unite  dimensions  is  determined  are  much  simplified  by  this  con- 
ventional method  of  representing  polarity.  The  result  of  the  inves- 
tigation agrees  with  what  is  expressed  by  a  certain  formula  of  Pois- 
son  s,  deduced  by  a  process  of  iniegraHon  by  parts^  from  his  elemen- 
tary expression  for  the  function  since  called  by  Green  the  '^  potential," 
at  any  point  in  the  neighbourhood  of  a  magnet  Hence  the  investi- 
gation of  Chap.  III.  leads,  as  is  shown  at  the  commencement  of 
Chap.  IV.,  to  a  strictly  synthetical  proof  of  that  remarkable  formula. 

The  fourth  chapter  contains,  in  the  first  place,  formulae  for  the 
*<  potential,"  and  for  the  *<  magnetic  force,"  at  any  point  in  the  neigh- 


boarhood  of  a  imgnety  which  a^ree  witii  thode  of  Pofsson ;  and 
secondly,  fonnulflB  for  the  resultant  action  experienced  by  any  finite 
portion  of  magnetized  matter  placed  in  a  *'  field  of  force,**  either 
giTen,  or  determined  by  the  preceding  formula  from  a  6|)ecification 
of  the  magnets  to  which  it  is  due,  by  which  the  mathematical  treat- 
ment, according  to  one  method,  of  the  problem  which  forms  the 
subject  of  the  chapter  is  completed.  The  chapter  is  concluded  with 
the  statement  of  a  method  of  expressing  the  mutual  action  betvreen 
two  magnets  by  means  of  the  differential  coefficients  of  a  function  of 
their  relative  position,  which  b  of  importance  chiefly  because  the 
principles  on  which  it  is  founded  lead  to  a  new  field  of  investiga- 
tion in  the  theory  of  magnetism,  having  for  subject  the  **  mechanical 
value  of  magnetic  distributions.*' 

The  fifth  chapter  contains,  in  the  fintt  place,  explanations  of  the 
principal  properties  of  the  peculiar  distributions  to  which  the  author 
has  given  the  names  oisoUnoidal  and  lamellar.  A  ^oienoidal  distri« 
button  may  be  briefly  defined  as  one  of  which  the  polarity^  or  the 
representative  imaginary  magneiic  matier  is  entirely  superficial ;  and 
a  lamellar  distribution,  as  one  of  which  the  represetttative  galvanism^ 
or  the  reguUani  equivalent  electrical  currentSt  are  entiri  ly  superficial. 
If  a»  Z?*  y  be  the  components  of  the  intensity  of  magnetization  ut  any 
point  ar,  y,  z  of  a  magnet,  the  condition  that  the  di:^tribution  of  mag- 
netbm  may  be  solenoidal  is  expressed  by  the  equation 

da     d3      dy 
dx     dy     dz 

and,  again,  tlie  condition  that  the  distribution  may  be  lamellar  is 
expres^  by  the  three  equations 

^-fLZ=o    ^-—=0,  —-^=0. 
dz      dy       ^   dx     dz       *   dy     dx 

In  the  concluding  part  of  Chap.  V.  three  new  methods  of  ana- 
lysing the  action  of  u  magnet,  suggested  by  the  consideration  of  thesti 
special  forms  of  distribution,  and  constituting,  u  itii  Poisson's  method 
mentioned  above,  a  system  of  four  expressioiib  for  the  magnetic  Ibrce 
connected  with  one  another  by  certain  analogies,  are  given.  One 
of  these  (Poisson*s)  expresses  the  force  at  any  point  in  terms  of 
double  integrals  for  the  surface  (the  components  of  the  force  due  to 
the  superficial  polarity) ;  and  triple  integrals  for  the  whole  interior, 

involving —4- -7^+ -T^)  and  vanishing  when  this  vanishes,  i.e. 
°  dx     dy     dz 

when  the  distribution  is  solenoidal.    The  analogue  of  this  expresses 

the  force  in  terms  of  double  integrals  for  the  surface  (the  components 

of  the  force  due  to  the  superficial  representative  galvanism)  and 

triple  integrals  for  the  whole  interior,  involving 

dfl     dy     dy     da     da     dfl 
dz     dy*    dx    dz*    dy    dx 

and  vanishing  when  these  vanish,  t.  e.  when  the  distribution  is 
lamellar.    Of  the  two  remaining  methods,  one  is  confined  to  solenoi- 
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dal  distributions,  and  expresses  the  magnetic  force  at  any  ezteml 
point,  or  at  any  internal  point  in  an  infinitely  small  crevass  tangential 
to  tlie  lines  of  magnetization,  as  the  resultant  of  a  certain  distributioa 
of  tangential  magnetization  in  an  infinitely  thin  shell,  coinciding  with 
the  surface,  and  occurred  to  the  author  as  the  analogue  of  a  method 
which  he  had  long  before  found  for  expressing  the  force  due  to  t 
lamellar  distribution.  In  this  last-mentioned  method,  which  is 
confined  to  lamellar  distributions,  the  force  at  any  external  pcyint,  or 
at  any  interior  point  in  an  infinitely  small  crcTass  perpendicular  to 
the  lines  of  magnetization,  is  exprened  as  the  resultant  of  a  certain 
distribution  of  normal  magnetization  in  an  infinitely  thin  ahell  coiii- 
ciding  with  the  surface. 

9.  "  Les  Causes  du  Magn6tisme  terrestre  prouvdes.".  Par  M.  Pierre 
Beron.     Communicated  by  John  Lee,  Esq.,  LL.D^  F.R.S.  &e. 

The  author  considers  the  elements  of  terrestrial  magnetism  to  be, 
that  the  force  with  which  the  magnetic  needle  maintains  its  position  is 
not  everywhere  the  same,  and  that  its  declination  and  inclination  vary 
from)  one  region  to  another.  These  elements,  he  states,  undergo  very 
different  modifications,  which  may  be  reduced  to  the  following : — 

1.  Variations  with  reference  to  the  position  of  the  sun  to  the  sooth 
or  to  the  north  of  the  equator ;  2.  diurnal  variations  in  different 
regions  of  the  earth  ;  3.  disturbances  which  proceed  from  changes 
of  weather,  and  from  volcanic  irruptions,  and  those  which  are  ob- 
served during  the  appearance  of  the  aurora  borealis ;  4.  secular 
variation:!. 

Adopting  the  views  which  have  long  since  been  put  forward,  but 
without  adverting  to  tlie  opinions  of  others  who  have  preceded  him 
in  the  same  path,  the  author  refers  all  the  phaenomena  of  terrestrial 
magnetism  to  the  action  of  thermo-electric  currents,  and  states,  that 
as  we  know  from  climatology  the  regions  of  the  earth  which  have 
the  roost  hetero-thermal  seasons,  we  have  data  for  determining  the 
intensity  and  direction  of  the  thermo-electric  currents  in  every  region 
of  tlie  globe. 

The  hetero-thermal  regions  being  marked  by  the  isothermals  of 
the  most  hetero-thermal  months,  the  author  distributes  the  thermo- 
electric currents  into  four  magnetic  systems,  in  each  of  which  the 
currents  are  directed  towards  the  middle,  marked  by  the  culmina- 
tion  of  the  i^^othermals.  He  then  endeavours  to  trace  out  the  general 
cunnexion  between  the  thermo-electric  currents  which  he  assumes 
and  the  magnetic  phaenomena  as  observed  in  what  he  terms  the 
American,  the  Asiatic,  the  Australian,  and  the  Gallipagos*  magnetic 
systems. 

The  extraordinary  disturbances  in  the  direction  of  the  needle,  he 
attributes  to  changes  in  the  regular  order  of  the  distribution  of  solar 
heat,  which  give  rise  to  corresponding  changes  in  the  thermo-elec- 
tric currents ;  and  the  secular  variation  to  the  amelioration  uf  cli- 
mate a^i^ing  from  the  culture  of  the  soil  in  different  regions  of  the 
earth. 

The  author  concludes  his  memoir  with  the  following  remark :— 
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**  Le  magnitisme  terrestre  n'est  dooc  que  des  courants  thermo-^lec- 
triques,  et  Taiguille  magn^ique  est  un  thermoscope  qui  nous  indique 
les  differences  des  temperatures  des  regions  hetero-thermes,  dont 
nous  connaissons  les  distances.  Par  suite  le  magn^tisme  terrestre 
fait  une  partie  de  la  dimatologie,  qui  exprime  la  cause  de  cette  ano* 
male  distribution  de  la  cbaleur  pendant  chaque  saison  et  pendant 
chaque  mois.  Cette  cause  se  trouve, — 1^  dans  ta  conformation  geo* 
graphique  de  la  surface  de  la  terre ;  et  2^,  dans  les  deplacements 
diumes  et  annuels  de  notre  planete." 

10.  '<  On  the  Physiology  and  Pathology  of  Phosphate  and  Oxalate 
of  Lime,  and  their  relation  to  the  formation  of  Cells/'  By  William 
Beneke»  MJD.     Communicated  by  Sir  James  Clark,  Bart,  F.R.S. 

In  this  paper  the  author  commences  by  referring  to  a  work  re- 
cently published  by  him,  entitled  ''Der  Phosphoriisure  Kalk  in 
physiologischer  und  therapeutischer  Beziehung,'*  Gottingen,  1850, 
in  which  he  believes  that  he  has  established  the  indispensable  neces- 
sity of  phosphate  of  lime  to  the  formation  of  cells  in  man,  as  well  as 
in  animals  and  plants ;  its  deficiency  as  a  cause  of  disease ;  and  its 
efficacy  administered  internally  as  a  means  of  alleviation  or  cure  in 
the  treatment  of  such  disease.  He  cites  from  Liebig  various  proofs 
of  the  necessity  of  the  presence  of  phosphate  of  lime  for  the  forma- 
tion of  nitrogenous  compounds  in  plants ;  and  from  Carl  Schmidt, 
that  it  has  an  intimate  relation  to  the  formation  of  cell:!  in  inverte- 
brate auimab ;  and  argues  from  his  own  experiments,  that  it  has  the 
same  relation  to  the  formation  of  cells  in  the  higher  classes  of  ani- 
mals and  in  man.  These  experiments  consisted,  first,  in  the  chemi- 
cal examination  of  various  pathological  exudations,  such  as  the 
serum  produced  by  blisters,  the  secretions  of  wounds,  ulcers,  &c., 
the  result  of  which  satisfied  him,  that,  wherever  a  formation  of  cells 
took  place,  phosphate  of  lime  was  present  in  considerable  quantity ; 
and  wherever  it  was  absent,  he  could  not  detect  any  phosphate.  He 
believes  that  from  a  mixture  of  albumen,  pure  fat  and  phosphate  of 
lime,  put  in  a  sand-bath  at  104°,  he  has  succeeded  in  artificially 
producing  cells,  which  he  describes  and  figures  in  various  stages. 
He  further  adduces,  in  proof  of  his  theory,  the  beneficial  results  of 
the  treatment  of  various  diseases  connected  with  dyscrasia,  by  the 
administration  of  phosphate  of  lime.  In  such  diseases  he  states  that 
a  much  larger  quantity  of  the  phosphates  is  removed  from  the  ceco- 
nomy  by  the  urine  than  in  the  normal  state  ;  and  this  he  determines 
by  a  multitude  of  observations  conducted  on  a  method  of  analysis 
proposed  by  Dr.  Heinz  of  Berlin.  This  increased  elimination  of  the 
phosphates  he  attributes  to  the  presence  of  oxalic  acid,  the  existence 
of  which  in  the  urine  he  regards  as  always  indicative  of  disease.  On 
this  subject  he  refers  to  the  works  of  Dr.  Prout,  Dr.  Golding  Bird 
and  Dr.  Bence  Jones,  and  compares  the  results  of  his  own  observa- 
tions with  those  of  the  authors  cited,  giving  figures  of  the  various 
forms  of  oxalate  of  lime,  and  diagrams  of  the  diurnal  variations  of 
the  acidity  of  the  urine,  of  its  specific  gravity,  and  of  the  phosphates 
and  oxalates  of  lime  contained  in  it,  in  two  remarkable  cases.   From 
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a  series  of  experiments  on  bones,  he  comes  to  the  oonclanoo,  thai 
oxalic  acid  is  the  solvent  for  the  phosphates  in  the  auimal  oeconomy ; 
and  deduces  the  production  of  oxalic  acid»  and  especially  of  its  hy- 
pernormal  quantities, — first,  from  a  hypemormal  quantity  of  Doa« 
nitrogenous  food,  such  as  sugar,  starch  and  farinaceous  substancei; 
and  secondly,  from  want  of  sufficient  oxygen  taken  from  the  air,  as 
in  malarious  situations,  or  in  the  cases  of  persons  suffering  from 
disease  of  the  lungs.  The  results  of  the  author's  observaUons  are 
finally  summed  up  in  the  following  terms: — 

1.  That  in  the  human  oeconomy,  as  well  as  in  plants  and  in  the 
inferior  animals,  the  production  of  cells  indispensably  requires  the 
presence  of  phosphate  of  lime. 

2.  That  a  deficient  formation  of  celhi  in  morbid  affections  of  the 
system  almost  invariably  indicates  a  deficiency  of  phosphate  of  lime; 
and  that  the  administration  of  phosphate  of  lime  has  proved  most 
beneficial  in  such  affections. 

3.  That  this  deficiency  of  phosphate  of  lime  b  proved  really  to 
exist  by  the  hypemormal  quantities  of  phosphates  eliminated  by  the 
urine  in  almost  all  the  cases  in  which  a  deficient  formation  of  celb 
or  a  want  of  flesh  exists. 

4.  That  this  elimination  of  phosphates  is  caused  by  the  oxalic 
acid  which  is  produced  in  the  oeconomy  in  health  as  well  as  in 
disease,  and  causes  the  elimination  as  well  of  the  normal  as  of  the 
hypemormal  quantities  of  the  phosphates. 

5.  Thai  the  production  of  oxalic  acid  in  pretematural  quantities 
depends  on  different  causes,  ilie  principal  of  which  are, — the  use  of 
abandant  quantities  of  saccharine  and  farinaceous  food ;  the  want 
of  sufHcient  reception  of  oxygen  by  the  lungs ;  a  morbid  decompo- 
sition of  uric  acid  into  urea  nnd  oxalic  acid ;  and  very  probably  the 
presence  of  abundant  quantities  of  alkali  in  the  blood. 

6.  That,  consequently,  by  putting  a  stop  to  the  production  of 
hypornorraai  quantities  of  oxalic  acid,  we  shall  stop  the  elimination 
of  hypemormal  quantities  of  the  phosphates,  and  consequently  pro- 
mote the  formation  of  cells,  supposing  a  sufiicient  quantity  of  nitro« 
genous  and  non-nitrogenous  substances  to  be  present. 

11.**  Supplementary  Observations  on  the  Diffusion  of  Liquids." 
By  Thomas  Graham,  Esq.,  F.R.S.,  F.C.S. 

The  former  experiments  of  the  author  furnished  strong  grounds 
for  believing  that  isomorphous  salts  possess  a  similar  diffusibility. 
All  the  salts  of  potash  and  ammonia,  which  were  compared,  ap- 
pear to  be  equi-diffusive ;  so  also  were  the  salts  of  certain  magnesian 
bases.  A  single  preliminary  observation  on  the  nitrates  of  lead  and 
baryta,  however,  opposed  the  general  conclusion,  and  demanded 
further  inquiry.  It  is  scarcely  necessary  to  say  that  any  new  means 
of  recognizing  the  existence  of  the  isomorphous  relation  between 
different  substances,  must  prove  highly  valuable.  The  investigation 
was  also  extended  to  several  new  substances,  such  as  hydrocyanic 
acid,  acetic  acid,  sulphurous  acid,  alcohol,  ammonia  and  salts  of 
organic  bases,  without  reference  to  isomorphous  relations. 
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Hydrogeti  Adds.'^The  period  of  diffusion  arbitrarily  chosen  for 
these  acids  was  five  days.  The  diffusate,  or  qnantity  of  acid  dif- 
fused, was  determined  by  precipitating  the  liquid  of  the  external 
resenroirs  with  nitrate  of  silrer,  and  weighing  the  salt  of  silver 
formed. 

Difiiision  of  hydrochloric  acid  in  five  days,  at  51^  F.,  in  two 
cells:— 

Gn.  Ratio. 

From  1  per  cent  solution    7*41        0*97 

From  2  per  cent,  solution    15*04        2*00 

From  4  per  cent,  solution    30^2        4*08 

From  8  per  cent  solution    67*68        9*00 

Hydrochloric  acid  is  the  most  highly  difi*usive  substance  hitherto 
observed ;  it  appears  to  exceed  hydrate  of  potash  at  53^*5»  as  7*56 
to  6*12,  or  as  100  to  80*9. 

The  experiments  indicate  a  similarity  of  difl'usion  between  the 
isomorphous  substances,  hydrochloric  and  hydriodic  acids,  and  hy- 
drochloric and  hydrobromic  acids. 

Diffusate  from  2  per  cent  solutions  at  51^  F. : — 

Hydrochloric  acid   15*04        100 

Hydriodic  acid 15*11         100*46 

DiffUsate  from  2  per  cent,  solutions  at  59^*7  F. : — 

Hydrochloric  acid   16*55         100 

Hydrobromic  acid   16*58         100*18 

Hydrobromic  acid  appears  therefore  to  coincide  in  diffusibility 
with  hydrochloric  acid  at  this  temperature.  It  is  remarked  that 
these  three  acids,  hydrochloric  hydrobromic  and  hydriodic,  do  not 
exhibit  the  same  correspondence  in  another  physical  property, 
namely,  the  densities  of  their  aqueous  solutions  containing  the  same 
proportion  of  acid.  The  densities  of  2  per  cent  solutions  of  hydro- 
chloric and  hydriodic  acids  appear  to  be  respectively  1*0104  and 
1*0143,  at  60^  F.,  and  that  of  hydrobromic  acid  is  an  intermediate 
number.  The  same  acids  are  also  known  to  differ  considerably  in 
the  boiling-points  of  solutions  containing  the  same  proportion  of 
acid.  A  considerable  diversity  of  physical  properties  appears  here 
to  be  compatible  with  equal  diffiisibility  in  substances  which  are 
isomorphous. 

The  diffusion-time  of  bromine  was  made  ten  days,  or  double  the 
time  of  hydrobromic  acid.  Two  cells  contained  together  a  diffusate 
of  5*80  grs.  of  bromine ;  another  two  celb  a  diffusate  of  5*88  grs. ; 
mean  5*81  grs.  at  60^1  F.;  or  6*76  grs.  for  a  1  per  cent  solution. 
Doubling  the  last  result,  13*52  grs.  are  obtained  for  a  2  per  cent 
solution,  which  is  still  considerably  under  the  diffusate  of  hydro- 
bromic acid  (16*58  grs.)  in  half  the  time. 

Hydrocyanic  acid  appeared  less  diffusive  than  hydrochloric  acid, 
at  the  same  temperature  59^7,  as  12*45  to  16*55,  or  as  75*2  to  100, 
and  not  to  belong  therefore  to  the  same  class  of  diffusive  substances. 

Niiric  ilcu/.— Time  of  diffusion  also  five  days.    The  quantity  of 
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this  acid  diffiifed  wai  determined  with  grett  ezietness  by 
zation  by  means  of  a  normal  solution  of  carbonate  of  soda. 

The  difiasion  of  the  different  proportions  of  this  acid  at  one  tem- 
perature is  as  follows. 

Diffusion  of  nitrate  of  water  in  five  dajs  at  51^*2 ;  two  cells:— 

Grs.  Ratio. 

From  1  per  cent  solution    6*99  0^95 

From  2  per  cent  solution    14'74>  2 

From  4  per  cent  solution    28*76  3*90 

From  8  per  cent,  solution    57*92  7'86 

The  2  per  cent  solution  is  taken  as  the  standard  of  comparison 
for  the  ratios,  instead  of  the  1  per  cent  solution,  from  the  greater 
accuracy  with  which  the  diffusion  of  the  former  can  be  obsenrecL 

The  usual  approach  to  equality  of  diffusion,  between  chlorides 
and  nitrates,  is  observable  in  hydrochloric  and  nitric  acids,  at  lesst 
in  the  1  and  2  per  cent  solutions* 

Sitlp/turic  Acid, — The  time  of  diffusion  arbitrarily  ehoaen  for  this 
and  the  tliree  following  acids  was  ten  days.  The  diffuaate  of  this 
acid  was  determined  in  the  same  manner  as  that  of  nitric  acid. 

The  diffusion  of  the  different  proportions  of  sulphuric  acid  is  as 
follows. 

Diffusion  of  sulphate  of  water  in  ten  days  at  4>9^'7 ;  two  cells : — 


Gn. 

From  1  per  cent  solution    8*69  I'OS 

From  2  per  cent  solution    16*91  2 

From  4  per  cent,  solution    33'89  4*01 

From  8  per  cent  solution    68*96  8*16 

The  diffusibility  of  different  strengths  of  this  acid  appears  to  be 
pretty  uniform,  but  with  a  slight  tendency  to  increase  in  the  higher 
proportions,  like  hydrochloric  acid. 

Sulphuric  acid  is  greatly  inferior  in  velocity  of  diffusion  to  hydro- 
chloric acid,  but  still  appears  to  possess  considerably  more  than  half 
the  diffusibility  of  the  latter. 

Chromic  Acid. — The  diffusate  of  the  2  per  cent  solution  was 
22'43  grs.  of  chromic  acid,  in  two  cells,  at  67°"3.  The  diffusion  of 
sulphuric  acid  at  (53°\5,  was  19*73  grs.,  which  would  give  about 
21  firs,  of  that  acid  at  G7°'3. 

Acetic  Acid. — This  acid  cannot  be  determined  accurately  by  the 
acidinietrical  method,  owing  to  the  acetates  of  potash  and  soda  being 
essentially  alkaline  to  test-paper,  like  the  carbonates  of  the  same 
bases,  altiiough  neutral  in  composition.  The  weight  of  carbonate 
of  baryta  dissolved  by  ihe  acid  was  had  recourse  to. 

Diffusion  of  acetate  of  water  in  ten  days  at  48°'8 ;  two  cells : — 

Gn.  Ratio. 

From  2  per  cent  solution    11*31  2 

From  4  per  cent  solution    2202  3*83 

From  8  per  cent  solution    41*80  7*26 

The  diffusibility  diminishes  with  the  larger  proportions  of  acid. 
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This  acid  appean  to  be  oonsiderablj  lest  diiFosive  than  sulphurio 
acid. 

Su^9kuraui  AmtL — Diffusion  of  sulphurous  acid  in  ten  dajs  at 
68^*1 ;  two  cells : — 

Gn.  Ritio. 

From  I  per  cent  solution 8*09  0*954 

From  2  per  cent  solution 16*96  Q 

From  4  per  cent  solution 33*00  3*891 

From  8  per  cent  solution 66*38  7*827 

This  substance  appears  to  be  less  diffusive  than  sulphuric  acid  at 
the  same  temperature ;  the  diffusion  of  sulphurous  acid  at  68^*1  con- 
siderably resembles  that  of  sulphuric  acid  at  49^*7. 

Ammonia^ — Diffusion  of  ammonia  in  4*01'  days,  the  time  of  hy- 
drate of  potash,  at  63^4 ;  two  cells  :— 

Grt.  Ratio. 

From  1  per  cent,  solution 4*93         1*029 

From  2  per  cent,  solution 9*59        2 

From  4  per  cent,  solution ]  9*72        4*1 17 

From  8  per  cent  solution 41*22        8*605 

Ammonia  appears  to  have  a  diffusibility  approaching  to  that  of 
hydrate  of  potash.  It  appears  very  similar  to  hydrocyanic  acid  at 
the  same  temperature ;  or  to  possess  about  three-fourths  of  the  dif- 
fusibility of  hydrochloric  acid. 

AlcakoL — Time  of  diffusion  ten  days.  The  quantity  of  alcohol 
diffused  was  determined  by  careful  distillation.  The  density  of  the 
alcohol  solutions  in  the  phials  was  always  made  to  exceed  that  of 
the  water  in  the  jars,  by  the  addition  of  chloride  of  sodium  to  the 
former. 

Diffusion  of  alcohol  in  ten  days  at  48^*7  ;  two  cells : — 

From  2  per  cent  solution iS*62 

From  4  per  cent,  solution 16*12 

From  8  per  cent,  solution 3 j*50 

Alcohol  does  not  appear  to  belong  to  the  same  class  of  diffusive 
substances  as  acetic  acid,  which  might  be  ixpectcd  from  tlieir  simi- 
larity of  composition,  but  possesses  a  considerably  lower  ditfusibility. 

Diffusion  from  2  per  cent  solutions  in  ten  days: — 

Acetate  of  water  at  48°*8 11*51         100 

Alcohol  at  48*^*7 8*6*J  7t*9 

The  diffusion  of  alcohol  approaches  to  one-half  of  that  of  sulphate 
of  water  at  nearly  the  same  temperature. 

Alcohol  may  be  substituted  for  water  to  dissolve  certain  salts,  and 
at  the  same  time  be  made  an  atmosphere  into  wiiich  tlicse  salts  are 
allowed  to  diffuse.  From  experiments  which  have  been  conuuL>nced 
on  this  subject,  it  appears  that  the  dittiision  of  hydrate  of  potash, 
iodide  of  potassium,  chloride  of  calcium  and  others  is  about  four 
times  slower  into  alcohol  ol  density  0*8 10  than  into  water.  The  salts 
likewise  often  exhibit  the  same  relations  in  their  diffusibility  in  alco- 
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hoi,  as  in  water,  with  HODie  siugular  ezoepiionsy  auch  aa  chloride  of 
mercury. 

NUraie  af  Baryta. — The  time  of  diflftition  of  thia  and  Che  two  fol- 
lowing nitrates  was  1 1'^S  days*.  The  salt  diffused  waa  precipitated 
by  sulphuric  acid,  and  calculated  from  the  weight  of  the  aulphate  of 
baryta  formed. 

Diffusion  of  nitrate  of  baryta  in  1 1*43  days  at  64^-1 ;  tiro  cells  :— 

Gn.  Katio. 

From  1  per  cent  solution 7*72  1-096 

From  2  per  cent,  solution 15*04  2 

From  4  per  cent  solution 29*60  3*936 

From  8  per  cent  solution 54*50  7*247 

The  diffusion  of  nitrate  of  strontia  almost  coincides  with  that  of 
the  isomorphous  nitrate  of  baryta  at  the  same  temperature. 
Diffusion  from  1  per  cent  solutions  at  51^*5  in  11*43  days: — 

Nitrate  of  baryta    6*73         100 

Nitrate  of  strontia 6*79         10089 

Nitrate  (f  Lime, — The  diffusate  was  evaporated  to  dryness  with 
ail  excess  of  sulphuric  acid,  and  the  nitrate  of  lime,  which  is  always 
supposed  anhydrous,  was  estimated  from  the  sulphate  of  lime  pro- 
duced. 

Diffusion  of  nitrate  of  lime  in  11*43  days  at  64^*1  ;  two  cells:— 

On.  Ratio. 

From  1  per  cent  solution 7*66  1*021 

From  2  per  cent  solution 15*01  2 

From  4  per  cent  solution 29*04  3*872 

From  8  per  cent  solution 55*10  7*334 

The  results  throughout  for  this  salt  are  almost  identical  with  those 
of  nitrate  of  baryta,  although  these  two  salts  differ  greatly  in  solu- 
bility, and  in  one  being  a  hydrated,  and  the  other  an  anhydrous  salt. 

Acetates  of  Lead  and  J^aryto.— Diffused  for  16*166  days;  the 
time  chosen  before  for  sulphate  of  magnesia,  with  seven  days  for 
chloride  of  sodium.  These  salts  were  diffused  into  water  slightly 
acidulated  with  acetic  acid. 

Diffusion  of  1  per  cent  solutions  in  16*166  days;  two  cells: — 

Acetate  of  baryta  at  53°-5 7*50         100 

Acetaleof  lead  at53°*l 7*84         104*53 

1  Icre,  of  two  isomorphous  salts,  that  of  greatest  atomic  weight 
sensibly  exceeds  the  other  in  diffusibility. 

Chlorides  of  Barium  and  Strontium, — The  diffusion  of  these  salts 
being  manifestly  more  rapid  than  that  of  the  chloride  of  calcium,  a 
shorter  time  was  tried,  wiiich  is  to  seven  days,  the  time  of  chloride 
of  sodium,  as  the  square  root  of  3  to  the  square  root  of  4*5. 

*  This  time  is  to  that  of  snlphate  of  magnesia  (16*166  days)  as  the  square  root 
rtf  8  is  to  the  square  root  of  16 ;  but  does  not  appear  to  express  the  true  reUtioa 
between  these  salts. 
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Diffusion  of  chloride  of  barium  ia  8*57  days  at  63^ ;  two  cells  >— 

On.  Ratio. 

From  1  per  cent,  solution 6*S2  I'M? 

From  2  per  cent,  solution 12*07  2 

From  4  per  cent  solution 23*96  3*970 

From  8  per  cent  solution 4>5*92  7*608 

Diffusion  of  chloride  of  strontium  in  8*57  days  at  63^ ;  2  celb : — 

Gn.  Ratio. 

From  ]  per  cent  solution 6*09  1*045 

From  2  per  cent  solution 1 1*66  2 

From  4  per  cent,  solution 23*56  4*041 

From  8  per  cent  solution 44*46  7*626 

Both  the  diffusates  and  ratios  in  the  preceding  tabic  correspond 
closely  with  those  of  chloride  of  barium. 

Chloride  of  Calcium. — The  time  for  thb  and  all  the  following 
magnesian  chlorides  and  nitrates  wss  11*43  days. 

Diffusion  of  chloride  of  calcium  in  1 1  *43  days  at  63^8 ;  two  cells : — 

On.  Ritio. 

From  1  per  cent  solution 7*92  1*032 

From  2  per  cent  solution 15*35  2 

From  4  per  cent  solution 30*78  4*010 

From  8  per  cent  solution 61  *56  8*021 

On  comparing  solutions  of  chloride  of  calcium  and  nitrate  of  lime, 
it  appears  that  the  correspondence  between  the  1  and  2  per  cent 
solutions  is  sufficiently  close,  but  that  in  the  4  and  8  per  cent  the 
salts  diverge,  as  happens  also  with  hydrochloric  and  nitric  acids 
themselves.  The  nitrate  in  both  cases  falls  off,  while  the  chloride 
sustains  throughout  the  high  diffusibility  of  the  lower  proportions. 

Comparing  certain  other  salts  with  chloride  of  calcium  diffused  at 
the  same  temperature,  50^*8,  the  following  are  the  results:— 

Chloride  of  calcium   6*51  100 

Chloride  of  manganese 6*63  101*85 

Nitrate  of  magnesia 6*49  99*69 

Nitrate  of  copper   6*44  98*92 

The  following  additional  magnesian  chlorides  do  not  exhibit  so 
close  a  correspondence  as  the  preceding : — 

Chloride  of  calcium   6*51  100 

Chloride  of  zinc 6*29  96*61 

Chloride  of  magnesium 6*17  94*77 

Protosulphate  of  iron 6*15  94*7:5 

Chloride  of  copper 6*06  93*08 

Sesquicklaride  of  Iron. — A  series  of  observations  was  made  upon 
the  diffusion  of  the  different  proportions  of  this  salt  from  1  to  8  per 
cent,  but  in  all  of  them  decomposition  was  determined  by  the  diffu- 
sion, with  turbidity  also  in  the  solution  phial  except  in  the  8  per 
cent  solution. 

The  mean  diffusion  from  the  8  per  cent  solution,  at  63^*3,  was 
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55*88  gn.  of  sesquichloride  of  irpD*  with  6'66  gn*  of  free  hydro- 
chloric acid,  in  two  cells.  It  appears  from  this  that  perchloride  of 
iron  approaches  the  chloride  of  calcium  in  diffusibility.  That  the 
proto-  and  persalts  of  the  magnesian  metals  should  have  a  similar 
rate  of  diffusion,  is  not  unlikely  from  other  analogies  which  they 
exhibit 

Sulphates  rf  Magnesia  and  Zine. — The  time  chosen  for  the  dif- 
fusion of  these  salts,  namely,  16*166  days,  is  a  multiple  by  2  of  the 
time  of  sulphate  of  potash,  and  by  4  of  the  time  of  hydrate  of  potftsh. 
The  difiusate  was  evaporated  to  dryness  and  weighed. 

Diffusion  of  sulphate  of  magnesia  in  16*16  cUtys  at  65^*4;  two 
cells  :— 

Gn.  Ratio. 

From  1  per  cent  solution 7'Sl         1'144 

From  2  per  cent,  solution 12*79        2 

From  4  per  cent,  solution 2S*46        3*671 

From  8  per  cent  solution 42*82        6*701 

From  8  per  cent  solution  at  62°*8. .   42*66        1 
From  1 6  per  cent  solution  at  62°*8. .    75*06        1  -759 
From  24  per  cent,  solution  at  62^*8. .  102O4        2-340 

Diffusion  of  sulphate  of  zinc  in  16*16  days  at  65^*4 ;  two  cells : — 

Gn.  Ratio. 

From  1  per  cent,  solution 6*67  1*091 

From  2  per  cent  solution 1 2*22  2 

From  4  per  cent  solution 23*12  3*784 

From  8  per  cent,  solution 42*26  6*916 

From  8  per  cent,  solution  at  62°-8. .   39*62  1 

From  16  per  cent  solution  at  62°*8. .    74*40  1*878 

From  24  per  cent  solution  at  62°*8. .  101*42  2*560 

It  is  remarked  that  the  diffusion  of  these  two  isomorphous  salts, 
sulphate  of  magnesia  and  sulphate  of  zinc,  differs  so  much,  in  the 
1  per  cent,  solution,  as  8*75  per  cent  This,  however,  is  considered 
to  be  an  accidental  error,  the  disturbances  from  changes  of  tempe- 
rature and  other  causes  of  dispersion  being  in  direct  proportion  to 
the  duration  of  the  experiment,  and  therefore  much  increased  with 
long  tiipcs ;  while  the  1  per  cent,  solution  also,  from  its  low  density, 
is  the  proportion  most  exposed  to  such  errors.  The  sulphate  of  zinc 
appears  to  be  the  truest  throughout,  in  its  diffusion,  of  these  two 
salts.  The  approach  to  equality  becomes  close  in  the  4  per  cent, 
and  larger  proportions  of  salt,  particularly  with  the  unusually  high 
proportions  of  16  and  24  per  centn  which  were  observed  in  these 
salts.  Tlic  diffusion  of  both  salts  falls  off  remarkably  in  the  higher 
proportions.  The  result  of  the  comparison  of  these  two  magnesian 
sulphates  is  no  doubt  favourable  to  the  similarity  of  diffusion  of 
isomorphous  salts. 

SuiphfUe  of  Alumina, — The  time  of  diffusion  was  the  same  as  that 
for  sulphate  of  magnesia. 

Diffusion  of  sulphate  of  alumina  in  16*166  days  at  65^*4;  two 
cells : — 
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Gn.  Ratio. 

From  1  per  cent  solution 5*48  1*074 

From  2  per  cent,  solution 10^21  2 

From  4  per  cent  solution 19*28  3*780 

From  8  per  cent  solution 33*52  6*572 

The  diffusion  of  sulphate  of  alumina  is  very  sensibly  less  than 
that  of  sulphate  of  zinc  at  the  same  temperature. 

NiiraUi  cf  SUver  and  Soda  and  Chloride  {^  Sodium. — Time  of 
diffusion  seven  days. 

Diffusion  of  nitrate  of  silver  for  seven  days  at  63^*4 ;  two  cells :— > 

Gn.  Rstio. 

From  2  per  cent  solution    13*61  2 

From  4  per  cent  solution    26*34  3*87 

From  8  per  cent  solution   51*88  7*62 

Diffusion  of  chloride  of  sodium  and  nitrate  of  soda  in  seven  days, 
both  at  63*'*4 ;  two  cells  :— 

Chloride  of  sodium,  2  per  cent.  . .  12*37  100 

Nitrate  of  soda,  2  per  cent 12*35  99*83 

Chloride  of  sodium,  4  per  cent  • .  24*96  100 

Nitrate  of  soda,  4  per  cent 23*58  94*48 

Chloride  of  sodium,  8  per  cent.  . .  48*44  100 

Nitrate  of  soda,  8  per  cent 47*74  98*55 

As  usual)  the  chloride  is  slightly  more  rapid  in  its  diffusion  than 
the  nitrate. 

Chlorides,  Iodides  and  Bromides  of  Potassium  and  Sodium.^-^ 
Time  of  diffusion  5*71.  days.  The  salt  diffused  was  treated  with 
nitrate  of  silver,  and  the  chloride  of  silver  weighed. 

Diffusion  of  chloride  of  potassium  in  5*71  days  at  62° ;  two  cells  :— 

Gn.  Rttio. 

From  1  per  cent,  solution 6*69        1*005 

From  2  per  cent,  solution 13*32        2 

From  4  per  cent,  solution 25*94        3*895 

From  8  per  cent  solution 53*64         8*054 

The  ratios  are  in  remarkably  close  accordance  with  the  propor- 
tions of  salt  diffused. 

The  times  5*7 1  and  seven  days  chosen  for  the  chloride  of  potas- 
sium and  sodium,  it  will  be  observed,  are  as  the  square  roots  of  2 
and  3.  A  certain  deviation  from  this  ratio  of  the  times  of  equal 
diffusion,  appears  on  comparing  the  experiiueiital  results  obtained  at 
present  for  these  salts. 

The  following  is  the  result  of  the  diffusion  of  three  isomorphous 
salts  of  potassium. 

Diffusion  of  2  per  cent  solutions  in  5'716  days,  at  59^*8 : — 

Gn.  Ratio. 

Chloride  of  potassium 12*24         100 

Bromide  of  potassium 12*46         101  '80 

Iodide  of  potassium 12*51         102*21 

xMean 12*40 

The  corresponding  salts  of  sodium  were  abo  compared. 
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Diffusion  of  2  per  cent  solatioiit  for  seren  days  :— 

Gn.  Batio. 

Chloride  of  sodium  at  60° 12*14  100 

Bromide  of  sodium  at  59^    ....   1 1*9S  98-27 

Iodide  of  sodium  at  59''*8    12'18  100^ 

Mean l^-OS 

In  both  eroups  there  is  a  near  approach  t6  equality  of  diflfosion. 
The  times  for  the  salts  of  the  two  bases  being  in  the  empirical  pro- 
portion of  the  square  roots  of  2  and  S,  the  mean  diffusates  also  ap- 
proach pretty  closely. 

Bicarbonates  of  PoUuh^  Ammonia  and  iSScMb.«— Time  of  diffusion 
8*083  days,  or  double  that  of  hydrate  of  potash.  The  water  of  the 
jars  was  partially  chai^^ed  with  carbonic  acid  gas,  to  prevent  the 
decomposition  of  the  bicarbonates  in  the  act  of  diffusion. 

Diffusion  of  bicarbonate  of  potash  in  8*08  days  at  68^;  two 
cells: — 

Gn.  Ratio. 

From  1  per  cent  solution 7*23        1*029 

From  2  per  cent  solution 14^        2 

From  4  per  cent  solution 26*72        3*806 

From  8  per  cent  solution 520I         7*406 

Diffusion  of  bicarbonate  of  ammonia  in  8*08  daya  at  68^*2;  two 

cells : — 

Gn.  Ratio. 

From  1  per  cent  solution 6*91  1*013 

From  2  per  cent  solution 13*65  2 

From  4  per  cent  solution 27*00  3*959 

From  8  per  cent  solution 50*10  7*346 

The  amount  and  progression  of  the  diffusion  of  this  salt  corre- 
spond well,  for  all  the  proportions  diffused,  with  the  preceding  iso- 
morphous  bicarbonate  of  potash. 

Diffusion  of  bicarbonate  of  soda  in  9*87  days  at  68^*1 ;  two  cells  :— 

Gn.  Ratio. 

From  I  per  cent  solution 7*31  1*059 

From  2  per  cent,  solution 13*81  2 

From  4  per  cent  solution 26*70  3*869 

From  8  per  cent  solution 52*38  7*590 

A  remarkable  approach  to  equality  in  the  diffusion  of  the  bicar- 
bonates of  potash  and  soda,  in  the  times  chosen,  is  observed  equally 
in  all  the  proportions  of  salt  from  1  to  8  per  cent. 

The  times  chosen  for  the  bicarbonates  of  potash  and  ammonia  is 
to  that  of  the  bicarbonate  of  soda,  as  the  square  root  of  2  to  the 
square  root  of  3,  and  the  remarkable  agreement  observed  in  the  dif- 
fusion of  these  salts  gives  support  therefore  to  that  relation.  In 
alluding  to  this  relation,  it  is,  however,  addeil  that  the  carbonates  of 
potash  and  soda  deviate  from  it  in  a  sensible  degree,  and  the  hy- 
drates of  potash  and  soda  very  considerably ;  so  that  if  the  relation 
has  a  real  foundation,  it  must  be  masked  in  the  salts  last  named  by 
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differences  ezuting  between  them  in  certain  properties,  the  disco- 
very and  investigation  of  which  is  of  the  lost  importance  for  the 
theory  of  liquid  diffusion. 

Uydrochtorate8  cfMotphint  and  Strychnine. — Time  of  diffusion 
11*43  days.  The  quantity  diffused  was  determined  from  the  chlo- 
rine, which  was  precipitated  as  chloride  of  silver  in  an  acid  solution. 

These  two  analogous  salts  appear  to  approach  very  closely  in  dif- 
fusibility. 

Diffusion  from  2  per  cent  solutions  at  64^*1 ;  two  cells : — 

Hydrochlorate  of  morphine 1 1*60        100 

Hydrochlorate  of  strychnine  ....    11*49  9905 

The  diffunon  of  these  salts  of  organic  base?  in  1 1*43  days,  is  ex- 
ceeded by  the  diffusion  of  chloride  of  ammonium  or  potassium  in 
5*71  days,  or  half  the  former  time.  The  vegeto-all^alies  appear 
thus  to  be  divided  from  ammonia  and  potash. 

12.  "  On  the  Mutual  Relations  of  the  Vital  and  Physical  Forces.** 
By  William  B.  Carpenter,  M.D.,  F.R.S.  &c. 

The  purpose  of  the  author  in  this  communication  is  to  show  that 
the  same  kinds  of  '^  Correlation "  as  has  been  pointed  out  by  Prof. 
Grove  to  exist  among  the  physical  forces, — light,  iieat,  electricity, 
magnetism,  chemical  affinity,  and  mechanical  motion, — exists  also 
between  these  forces  and  those  which  operate  in  the  development  of 
living  beings,  and  in  the  production  of  all  their  vital  actions. 

1.  In  some  introductory  remarks,  the  author  brietiy  recapitulates 
the  leading  ideas  which  have  been  entertained  by  piiysiologists  with 
respect  to  tlie  relations  between  the  physical  and  vital  forces ;  and 
states  it  to  be  the  doctrine  at  present  in  vogue,  that  vital  forces  are 
the  manifestations  of  the  donnant  properties  of  organized  structures, 
called  into  activity  by  the  physical  forces  which  operate  as  stimuli, 

2.  He  then  examines  into  the  mutual  relations  of  the  several  vital 
forces ;  and  adduces  facts  and  arguments  to  prove  that  the  forces  of 
assimilation,  organization,  chemico-vital  transformation,  and  histo- 
logical transformation,  which  are  concerned  in  the  development  and 
maintenance  of  living  organisms,  are  so  many  modes  of  one  and  the 
same  vital  force,  whose  most  general  operation  is  seen  in  cell-forma* 
tion.  And  he  then  goes  on  to  show  that  the  production  of  the  ner- 
vous and  muscular  forces,  and  of  ciliary  movement,  are  due  to  the 
same  agency.  Lastly,  he  points  out  that  the  nervous  force,  origi- 
nating in  one  act  of  cell-formation,  can  in  its  turn  intiucnce  other 
acts  of  the  same  kind,  and  can  thus  modify  every  other  kind  of  vital 
operation.  Whence  he  concludes  that  all  these  vital  forces  are 
«  correlated.** 

3.  The  author  then  investigates  the  relations  of  the  vital  and 
physical  forces  to  each  other.  Taking  the  nervous  force  as  the  most 
characteristic  example  of  the  former,  he  shows  that  it  is  correlated 
to  electricity,  heat,  light,  chemical  affinity,  and  mechanical  motion. 
He  then  endeavours  to  prove  that  the  same  correlation  exists  be- 
tween heai  and  the  organizing  forces;  so  that  the  latter  may  be  con- 
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sidered  as  in  realitj  due  to  a  transfonnatioii  or  eoDTerrion  of  hcit 
by  its  passage  through  an  organized  structure ;  just  as  heat,  acting 
through  a  certain  mixture  of  metals,  manifests  itself  as  electridtj. 
Hence  he  concludes  that  the  physical  forces  are  as  closely  corre- 
lated to  the  vital,  as  those  of  each  category  are  to  each  other;  the 
chief  distinction  between  their  respective  operations  being  ests- 
blished  by  the  speciality  of  the  instruments  through  which  they 
manifest  themselves. 


13.  Letter  from  LieuL  Gillies,  U.S.N.,  to  Lieat-CoL  Sabine,  ILA., 

For.  Sec.  K.S. 

U.S.N*  Astronomictl  BnwditiMi 
Santiago  de  Chile,  20th  Jan.  1850. 

Dear  Sir, — I  had  the  pleasure  to  receive  your  letter  of  Aug.  Srd 
by  the  last  monthly  steamer  from  the  north,  and  greatly  lamented 
I  could  not  answer  it  by  the  mail,  which  led  Dec  SOth.  Leaving  the 
United  States  on  the  1 6th  of  August,  want  of  a  proper  amount  of  fire 
surface  in  the  boilers  of  the  steam-ship,  caused  my  arrival  at  Chagrei 
only  on  the  day  (27th)  when  the  mail  for  Chile  lef^.  A  month  was 
thus  unavoidably  lost;  for  in  anticipation  of  a  passage  through 
without  delay,  all  instruments,  except  an  aneroid  barometer  and 
thermometer,  had  t>een  despatched  round  Cape  Horn.  With  these 
such  observations  were  made,  until  arrival  here,  as  their  construction 
permitted.  From  the  indications  of  the  aneroid  there  is  a  r^ion 
extending  from  200  miles  to  the  S.S.W.  of  San  Domingo  to  about 
1^  of  north  latitude  on  this  side  of  the  continent,  where  the  pressure 
rarely  exceeds  29*850  in.,  nor  was  the  barometer  but  once  in  that 
whole  distance  as  high  as  29*900  in.  At  Panama  the  mean  is 
29*795  in.  from  observations  at  9  a.m.,  S  p.m.,  and  9  p.m.,  with  a 
mean  diurnal  fall  from  the  first  to  the  second  hours  of  *08  in.  The 
temperature  for  the  same  hours  was  81^*0  with  a  range  of  2^*9,  and 
almost  constantly  saturated  with  moisture,  though  rain  fell  no  more 
frequently  than  often  occurs  during  the  same  period  in  the  United 
States.  As  evidence  of  the  hygrometric  condition  of  the  atmosphere, 
it  was  found  impossible  to  dry  clothing  in  my  room  after  several  days* 
open  exposure,  and  they  were  finally  exposed  to  the  direct  rays  of 
the  sun.  Leather  moulds  in  forty-eight  hours.  The  light  wind 
experienced  was  almost  constantly  from  the  northward  and  west- 
ward during  the  day,  and  varisble  at  night  I  think  LieuL-Col. 
Emery  made  observations  for  declination  and  dip  en  route  for  Cali- 
fornia, but  nothing  is  known  to  me  of  the  results,  and  I  must  await 
our  return  to  give  you  data  on  these  points.  Should  nothing  inter- 
vene to  change  present  intentions,  I  contemplate  making  observations 
at  each  of  the  fifteen  ports  where  the  steamer  touches  between  Valpa- 
raiso and  Panama.  Nothing  of  note  occurred  during  our  passage 
to  Chile.  There  was  time  to  glance  at  Duonaventura,  Guyaquil, 
Payta,  Huanchaco  (part  of  Truxillo),  Casma,  ^ve  days  at  Lima, 
Pisco,  Islay,  Arica,  Iquique,  Coleiga,  Copiapd  and  Coquimbo, — a 
multitude  of  little  towns  unimportant  in  themselves,  and  mentioned 
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onlj  to  indicate  the  points  where  I  hope  to  obtain  obsenrations  of 
the  magnetic  elements. 

Reaching  Santiago  on  the  27th  of  October,  I  was  convinced  in  a 
brief  time  that  no  other  part  of  Chile  would  so  well  answer  the  pur- 
poses of  the  expedition,  and  the  Government  here  having  acted 
promptly  and  with  most  commendable  liberality  on  all  points,  there 
was  no  hesitation  in  selecting  this  city  as  my  station.  You  know  it  is 
situated  on  a  plain  varying  in  width  from  twelve  to  forty  miles,  which, 
commencing  just  north  of  33%  with  a  slight  interruption  in  34*^% 
extends  to  the  Gulf  of  Onend  in  4li%  The  sea  range  of  the  Cor- 
dilleras, from  which  Santiago  is  distant  from  four  to  five  leagues, 
has  an  elevation  of  3000  to  4000  feet  above  the  ocean,  whilst  the 
main  chain  to  the  eastward  varies  from  10,000  to  17,000  or  18,000 
feet,  and  is  distant  about  six  leagues  at  the  base.  Interrupting 
the  eastern  horizon  as  they  do,  the  interference  with  observations 
on  the  planet  Venus  in  the  morning  twilight  rendered  so  near  an 
approach  objectionable ;  but  there  was  no  locality  in  the  vicinity  of 
a  proper  residence  free  from^this  obstacle,  and  no  place  in  the  in- 
terior offering  the  facilities  possessed  by  Santiago.  If  I  mbtake  not, 
in  one  of  my  former  letters  I  stated  that  the  coast  was  impracticable, 
on  account  of  very  frequent  fog  and  mist ;  and  this  was  the  opinion 
of  the  most  observant  residents  here.  There  were  two  positions 
offered  for  our  use  by  the  Government, — ^a  hill  (Santa  Lucia)  in  the 
eastern  part  of  the  city,  with  such  rooms  in  the  Castle,  about  half- 
way up,  as  might  be  needed,  and  the  plain  in  the  southern  suburbs. 
The  former  has  an  elevation  of  some  200  feet,  whilst  the  latter  is 
half  submerged  during  the  rainy  season,  and  almost  inaccessible  to 
pedestrians.  Many  reasons  inclined  me  to  prefer  Santa  Lucia,  could 
its  rocky  crest  be  leveled,  and  this  the  Government  at  once  under- 
took. 

On  the  9th  of  November,  the  ship  having  reached  Valparaiso  a  few 
days  after  me,  all  the  instruments  nearly^  together  with  the  observa- 
tories, were  deposited  in  the  Castle,  distant  100  miles  from  the  ocean^ 
having  been  conveyed  in  huge  carts  of  the  country  drawn  by  five 
yokes  of  oxen.  Chronometers,  magnetical,  meteorological,  and  all 
delicate  instruments,  were  suspended  by  hide  cords  inside  the  carts, 
so  as  to  swing  free  of  each  other,  and  everything  came  safely  except 
three  black  bulb-thermometers,  which  Mr.  Barrow  had  packed  in 
sand.  On  opening  the  outer  case  (for  the  first  time)  the  sand  was 
found  to  have  filtered  through  crevices  in  the  packing-box,  leaving 
the  bulbs  wholly  unsupported.  The  fourth  one  was  accidentally 
broken  a  few  days  after,  and  we  are  now  with  only  one  spirit  ther- 
mometer for  radiation,  one  of  them  having  been,  unfortunately, 
broken  also.  Our  larger  equatoreal  was  placed  on  its  pier  on  the 
6th  of  December,  and  on  the  10th  commenced  the  series  of  observa- 
tions on  Mars;  since  which  time  I  have  made  more  than  1100 
differential  measures.  The  superb  meridian  circle,  made  by  Pistor 
and  Martius,  arrived  here  only  at  Christmas,  and  as  it  is  an  instru- 
ment of  exceedingly  limited  adjustment,  it  has  only  been  adjusted 
to  the  meridian  a  day  or  two.    Instability  of  our  floor  rendering 
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addidonal  support  ueceasary  for  the  joists  when  the  eztnu>rdintry 
weight  of  the  instrument  is  transferred  to  the  receiving  carrisge, 
has  rendered  impracticable  the  adjustment  of  our  microscopes  thus 
far.  Rut  I  hope  to  have  the  instrument  fully  at  work  by  the  SSth, 
stays  having  been  driven  in  beneath  the  joists.  A  more  exquisitdj 
finished  instrument  was  never  turned  out  of  a  workshop. 

Immediately  aflter  our  location,  meteorological  observations  were 
commenced,  embracing  eight  periods  of  the  day,  at  equal  intervals, 
viz.  at  S,  6,  9,  It2  a.m.  and  p.m.  Nothing  is  so  striking  to  the 
stranger  as  the  great  dryness  of  the  atmosphere  and  its  almost  perfect 
transparency,  the  ordinary  difference  of  the  dry  and  wet  thermome- 
ters being  above  12^,  and,  except  over  the  Cordilleras  to  the  N.E., 
clouds  being  rarely  seen  at  this  season  of  the  year.  Our  barometer 
is  of  Mr.  Hassler*s  form  of  construction,  with  a  capacity  above  0^  ia. 
Taking  from  the  volume  containing  astronomical  ob««rvataons  (no 
other  being  at  hand),  the  means  between  9  p.m.  and  meridian  for 
the  last  twenty-one  days  of  December,  they  are  28*126  in. ;  air  70°^ ; 
wet  57^*8 ;  and  fluctuations  during  the  same  period  respective! j, 
28-247  in.  to  28-023  in.;  74H  to  65^-6;  61**-9  to  51®-3,  From 
10  A.M.  till  noon  b  the  warmest  period  of  the  day;  then  a  breeze 
sets  in  from  S.W.,  which  moderates  the  fierceness  of  the  sun's  rays 
until  he  sets.  Our  vicinity  to  the  snow  on  the  Cordilleras,  N.E.  from 
the  city,  renders  night  always  pleasant,  and  indeed  the  temperature 
is  never  oppressive  when  not  exposed  to  the  direct  action  of  the  sua. 

On  unpacking  the  magnetical  instruments,  no  top  could  he  found 
for  one  set  of  the  legs  sent  by  Mr.  Joucs,  and  as  it  would  be 
next  to  impossible  to  have  a  triangle  made  for  securing  them  to- 
gether, much  time  is  unavoidably  lost  One  of  the  3*67  in.  mag- 
nets, too,  is  so  greatly  oxidized,  I  shall  not  use  it  until  I  hear  from 
you  again  ;  and  as  there  are  no  tidings  of  the  altitude  and  azimuth 
instrument,  the  declinometer  also  must  remain  in  its  case.  The  hill 
on  which  the  observatories  have  been  erected  being  very  decidedly 
polar,  our  observations  for  the  horizontal  force  and  dip  have  been 
made  in  a  vineyard  a  fow  hundred  yards  to  the  eastwaixl,  and  where 
we  shall  continue  to  make  theiu  for  the  present.  Our  own  residence 
would  have  been  greatly  preferable ;  but  f.lie  two  portions  bein;;  only 
about  16  feet  square  each,  and  having  windows  on  at  least  two 
sides  protected  by  stout  bars  of  iron,  it  has  been  deemed  objection- 
able. When  the  winter  comes  on  it  is  probable  a  small  abode  house 
will  be  put  up  for  them ;  at  present  we  use  them  in  the  open  air. 
The  periods  assigned  for  observation  are,  the  1st,  11th,  and  lerm- 
day  of  each  month,  commencing  about  11  a.m.  and  ending  about 
4  P.M.  This  is  all  which  my  force  will  permit  me  to  do ;  but  if 
we  can  obtain  means  to  mount  the  other  tripod  stand,  so  as  to  avoid 
loss  of  time  in  the  vibration  experiments,  we  shall  have  abundant 
leisure  for  the  vertical  and  total  forces  as  you  suggest.  Were  the 
brass  rings  for  determining  the  magnetic  moments  of  the  deflecting 
magnets  measured  and  weighed  by  Mr.  Jones  ?  I  have  made  out 
No.  12,  outer  diameter,  3025  in. ;  inner,  2*338  in. ;  weight,  949  troy 
grains. 
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Since  November  Ist  we  have  experienced  five  or  six  tremblings 
of  the  earth,  principally  during  the  first  three  weei^s  of  that  month. 
To  my  great  mortification,  the  seismometer  made  no  record  either 
time,  for  this  terrible  visitant  is  of  earnest  interest  to  every  one  in 
Chile,  and  the  object  of  the  instrument,  though  greatly  perverted, 
was  a  subject  of  much  talk  among  the  people  of  Santiago.  The  in- 
verted pendulum  has  been  made  as  sensitive  as  possible,  and  the 
recording  pencil  only  pressed  against  the  segment  in  the  slightest 
manner  to  secure  a  mark — ^yet  it  has  left  no  sign.  True,  the  shocks 
were  of  no  great  violence,  though  strong  enough  to  creak  the  ceil- 
ings overhead,  and  on  one  occasion  to  start  every  one  into  the 
street  Of  the  last  I  was  warned  by  the  rumbling  noise,  sufficiently 
long,  to  take  out  my  watch  and  note  the  periods  and  intervals  of 
its  two  shocks.  To  the  best  of  our  estimation  the  motion  of  the 
earthquake  is  invariably  from  the  westward,  and  more  frequently 
from  W.S.W.  than  any  other  direction  since  November.  One  only 
of  the  phenomena,  since  our  arrival,  proved  of  serious  injury  ; 
viz.  that  of  November  18th,  which  kept  the  earth  in  motion  in  the 
vicinity  of  Coquimbo  for  the  space  of  84  seconds.  Very  slight 
injury  was  sustained  by  the  houses  from  this  cause ;  but  it  was 
immediately  followed  by  a  wave  16  feet  above  high-water  mark, 
overwhelming  the  buildings  and  smelting  furnaces  on  the  shores  of 
the  bay.  In  Santiago  I  was  roused  from  sound  sleep  (6**  10"^  a.m.) 
by  the  rocking  of  my  bed  and  creaking  of  the  timbers  overhead,  to 
find  all  the  inmates  of  the  hotel  flying  to  the  streets.  At  Coquimbu 
shocks  were  repeatedly  felt  on  the  16th.  18th,  19th  and  20th,  seve- 
ral each  day.  Dr.  Lamont  suggested  an  instrument  to  be  furnied 
of  three  upright  cylinders  wrapped  with  photographic  paper  and 
moved  by  clockwork ;  three  beams  suspended  horizontally  by  two 
parallel  threads  each  and  a  lamp  in  the  centre.  The  subject  was 
talked  over  with  Prof.  Henry  prior  to  leaving  the  United  States ; 
and  as  I  have  since  written  him  respecting  the  instrument  here,  it  is 
greatly  hoped  one  will  be  made  after  Dr.  Lament's  suggestion  and 
sent  out  to  us. 

I  trust  to  hear  from  you  as  often  as  your  leisure  will  permit,  and 
you  may  feel  assured  your  suggestions  will  always  be  gratefully  re- 
ceived and  carefully  followed. 

The  Secretary  of  the  Navy  has  authorized  me  to  notify  to  all  scien- 
tific correspondents,  that  their  communications,  if  put  under  cover 
to  "  Honourable  Secretary  of  the  Navy,  Washington,"  will  be  for- 
warded to  me  by  the  earliest  monthly  mail;  and  the  Secretary  of  State 
has  directed  the  "  United  States  Consul,  Panama,*'  to  receive  and 
transmit  free  of  expense  any  letters  addressed  to  me.  If,  then,  you 
will  deposit  your  letters  with  Mr.  Abbot  Lawrence,  they  will  assu- 
redly come  ;  or  if  put  in  the  English  West  India  mail, ''  care  U.S. 
Consul,  Panama,"  on  the  1st,  they  will  reach  me  on  the  25th  of  the 
following  month. 

With  my  most  respectful  remembrances  to  Mrs.  Sabine,  believe 
me,  dear  Sir,  Very  faithfully  yours, 

S.  W.  Gillies. 
4 
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P.S.  28th.-*The  most  violent  earthquake  felt  ooeaired  on  the 
night  of  the  20th,  just  before  midnight.  As  usual,  there  were  two 
shocks ;  noise  with  the  first  or  preceding  it,  and  the  second  most 
sensible ;  the  former  continuing  four  and  the  latter  twelve  seconds. 
Standing  erect,  the  direction  from  which  the  noise  and  wave  came 
was  undoubtedly  near  W.S.W.,  and  this  position  waa  assumed  at  the 
earliest  symptom,  that  these  facts  might  be  more  easily  appreciated. 
Our  seismometer  gave  no  tidings. 

Lieut.' Colonel  Edward  Sabine,  li^., 
JF'.B.S.  Sfc.  Sfc.f  Woolwich. 

The  Society  then  adjourned  over  the  vacation  to  Thursday  the 
21stof  November  1850. 


November  21,  1850. 
Dr.  ROGET,  V.P.,  in  the  Chair. 

Dr.  Graves  was  admitted  into  the  Society. 

The  following  gentlemen  were  elected  Foreign  Members  :• 

H,  W.  Dove.  I  J.  E.  Purkinje. 

Joseph  Liouvilie.  |  W.  Weber. 


November  28,  1851. 

The  EAIIL  OF  ROSSE,  President,  iu  the  Chair. 

William  Fairbaini,  Esq.,  Captain  Ibbetson,  and  J.  F.  Miller,  Esq., 
were  admitted  into  the  Societv. 

ft 

Dr.  Faraday  then  delivered  the  Bakeriun  Lecture,  which  in  sub- 
stance was  a  resum^  of  the  following  papers: — 

1.  "Experimental  Researches  in  Electricity."  Twenty- fourth 
Series}.  ()ii  the  possible  relation  of  Gravity  to  Electricity.  By 
^Michael  Faraday,  Esq.,  D.C.L.,  F.R.S.  &c 

Under  the  full  persuasion  that  all  the  forces  of  nature  are  mu- 
tually dependent,  and  often,  if  not  always,  convertible  more  or  less 
into  each  other,  the  author  endeavoured  to  connect  gravity  and 
magnetic  or  electric  action  together  by  experimental  results,  and 
though  the  conclusions  were,  when  cleared  from  all  error,  of  a  nega- 
tive iiature,  he  still  thinks  that  the  principle  followed  and  the  ex- 
j)eiini<iits  themselves  deserve  to  be  recorded.  Considering  that  some 
condition  of  the  results  produced  by  gravity  ought  to  present  itself, 
having  a  relation  to  the  dual  or  antithetical  character  of  the  mag- 
netic or  electric  forces,  it  seemed  to  the  author  that  the  approxi- 
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mation  of  two  gravitating  bodies  towards  each  other,  and  their  separa- 
tion, were  the  only  points  which  offered  this  kind  of  coincidence ; 
and  therefore,  using  the  earth  as  one  gravitating  body,  lie  employed 
a  cylinder  of  metal,  glass,  resins,  or  other  substances,  as  the  other,  and 
endeavoured  to  ascertain  when  the  latter  was  allowed  to  fall,  being 
surrounded  by  a  helix  of  wire,  whether  any  electric  current  was 
generated.  Sometimes  the  cylinder  was  allowed  to  fall  through  the 
helix ;  at  other  times  with  the  helix ;  and  occasionally  the  helix  was 
made  the  falling  body.  But  when  the  various  sources  of  error  which 
sprung  up  were  gradually  removed,  no  traces  of  electric  action  re- 
mained which  could  be  referred  to  the  power  of  gravity. 

In  order  to  obtain  a  greater  effect,  an  aparatus  was  employed  (being 
nearly  that  used  in  the  23rd  Series  of  these  Researches)  by  which 
the  effect  of  raising  a  body  from  the  earth  could  be  combined  with 
that  of  a  falling  body  by  the  fit  use  of  commutators  (if  any  action  at 
all  were  produced).  The  apparatus  was  very  good,  and  gave  ex- 
ceedingly delicate  results,  as  was  shown  by  other  consequences  of 
its  action ;  but  in  respect  of  gravity  it  produced  no  effect  whatever. 
Notwithstanding  his  failure  in  obtaining  any  experimental  relation 
between  gravity  and  magnetic  or  electric  force>  the  author  still  ex- 
presses his  conviction  that  there  is  a  relation,  and  hb  hopes  that  it 
may  be  hereafter  practically  demonstrated. 

2.  '*  Experimental  Researches  in  Electricity.*'  Twenty-fifth  Series. 
On  the  Magnetic  and  Diaraagnetic  Condition  of  Bodies.  By  Michael 
Faraday,  Esq.,  D.C.L.,  F.R.S.  &c.   Received  September  9,  1850. 

As  the  author  could  find  no  polarity  in  diamagnetic  bodies  when 
under  magnetic  influence  (a  result  described  in  the  2Srd  Series  of 
these  Researches),  he  endeavoured  to  discover  some  other  physical 
condition  of  them,  and  of  magnetic  bodies,  by  which  he  might  obtain 
an  insight  into  their  respective  natures,  and  establish  the  true  place  of 
the  magnetic  zero ;  and  considering  the  power  with  which  a  magnetic 
body  moves,  or  tends  to  move,  from  weaker  to  stronger  places  of  action, 
and  that  of  a  diamagnetic  body  to  pass  from  stronger  to  weaker  places 
of  action,  he  hoped  to  obtain  some  results  of  condensation  with  the 
first  class,  and  of  expansion  with  the  second,  when  they  were  subjected 
to  very  strong  magnetic  action ;  the  respective  bodies  being  selected 
from  the  class  of  gaseous  substances,  in  which  change  of  volume 
can  be  easily  produced  and  measured.  In  the  first  place,  therefore, 
a  ray  of  light  was  passed  over  the  surface  of  powerful  magnetic  poles 
surrounded  by  different  gases,  and  the  place  of  its  source  carefully 
examined  by  telescopes,  micrometers,  and  other  means,  to  ascertain 
whether  the  layer  of  air  in  contact  with  the  poles  was  affected  in  its 
refracting  force ;  but  though  the  experiment  was  made  in  oxygen, 
nitrogen,  and  other  gases,  not  the  slightest  effect  was  visible. 

Resigning  this  process,  therefore,  two  air-tight  chambers  were 
made,  in  which  the  magnetic  poles  formed  the  chief  part  of  the 
internal  surface  of  the  chamber.  The  one  was  formed  by  bringing 
the  flat  ends  of  the  two  poles  to  within  ^^th  of  an  inch  of  each 
other,  with  a  frame  all  round  to  form  the  sides ;  and  the  other  by 
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cutting  away  the  central  parts  of  an  iron  cylinder  m>  as  to  give  it  the 
form  of  an  hour-glass,  and  then  enclosing  that  part  by  an  air-tight 
copper  tube.  Cocks  were  attached  to  these  chambers  for  the  intro- 
duction and  removal  of  gases,  and  for  the  application  of  gauges,  which 
were  able  to  indicate  a  change  of  volume  equal  to  the  TinAnrv^ 
part  of  the  contents  of  the  chamber.  When  any  given  gas  was  in- 
troduced into  the  chamber,  and  the  latter  then  placed  between  the 
poles  of  the  electro-magnet,  any  possible  alteration  of  volume  would 
be  shown  by  the  gauge  as  soon  as  the  magnet  was  rendered  active; 
but  whatever  gas  was  employed,  or  whatever  power  of  magnet  nsed, 
not  the  slightest  change  was  produced. 

Thinking  it  possible  that  there  might  be  expansion  in  one  di- 
rection and  contraction  in  another,  the  gases  were  then  examined  as 
to  the  production  of  any  currents  in  them,  but  no  traces  of  such 
appeared. 

From  these  results,  the  conclusion  was  arrived  at  by  the  aathor, 
that  the  motions  of  magnetic  and  diamagnetic  bodies  in  each  other 
do  not  appear  to  resemble  those  of  attraction  or  repulsion  of  the  ordi- 
nary kind,  but  to  be  of  a  differential  action,  dependent  perhaps  upon 
the  manner  in  which  the  lines  of  magnetic  force  were  affected  in 
passing  from  one  to  the  other  during  their  course  from  pole  to  pole; 
the  ditferential  action  being  in  ordinary  cases  between  the  body 
experimented  with  and  the  medium  surrounding  it  and  the  poles. 
A  method  of  showing  this  action  with  the  gases  is  described,  in 
which  delicate  soap-bubbles  are  made  to  contain  a  given  gas,  and 
these,  when  iield  in  the  magnetic  field,  approach,  or  are  driven  further 
off,  according  as  they  contain  substances,  magnetic  or  diamagnetic, 
in  relation  to  air.  Oxygen  passes  inwards  or  tends  towards  the  mag- 
netic axis,  confirming  the  results  formerly  described  by  the  author  in 
his  account  of  his  investigations  of  flame  and  gases. 

Perceiving  that  if  two  like  bubbles  were  set  on  opposite  sides 
of  a  magnetic  core  or  keeper  cut  into  the  shape  of  an  hour- 
glass, they  would  compensate  each  other,  both  for  their  own  dia- 
magnetic matter  and  for  the  air  which  they  would  displace;  and 
that  only  the  contents  of  the  bulbs  would  be  virtually  in  a  differ- 
ential relation  to  each  other,  the  author  passed  from  bubbles  of 
soapy  water  to  others  of  glass ;  and  then  constructed  a  differential 
torsion  balance  to  which  tliese  could  be  attached,  of  the  following 
nature  : — A  horizontal  lever  was  suspended  by  cocoon  silk,  and  at 
right  angles,  at  the  end  of  one  arm,  was  attached  a  horizontal  cross- 
bar, on  which,  at  about  1^  inch  apart,  and  equidistant  from  the 
horizontal  lever,  were  suspended  the  glass  bubbles ;  and  then  the 
whole  being  adjusted  so  that  one  bubble  should  be  on  one  side  of 
the  iron  core  and  the  other  on  the  other  side,  any  difference  in  their 
tendency  toset  inwards  or  outwards  from  the  axial  line  caused  them  to 
take  up  their  places  of  rest  at  different  distances  from  the  magnetic 
axis;  and  the  power  necessary  to  bring  them  to  an  equidistant  position 
became  a  nieasure  of  their  relative  magnetic  or  diamagnetic  force. 

In  the  first  place,  different  gases  were  tried  against  each  other,  and 
when  oxygen  was  one  of  them  it  went  inwards,  driving  every  other 
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outwards.  The  other  gases,  wheu  compared  together,  gave  nearly 
equal  results,  and  require  a  more  delicate  and  finished  balance  to 
measure  and  determine  the  amount  of  their  respective  forces. 

The  author  now  conceived  that  he  had  attained  to  the  long-sought 
power  of  examining  gaseous  bodies  in  relation  to  the  effects  of  heat 
and  the  effects  of  expansion  separately ;  and  proceeded  to  an  investi- 
gation of  the  latter  point.  For  this  purpose  he  prepared  glass  bubbles 
containing  a  full  atmosphere,  or  half  an  atmosphere,  or  any  other 
proportion  of  a  given  gas ;  having  thus  the  power  of  diluting  it 
without  the  addition  of  any  other  body.  The  effect  was  most  stri- 
king. When  nitrogen  and  oxygen  bubbles  were  put  into  the  balance, 
each  at  one  atmosphere,  the  oxygen  <lrove  the  nitrogen  out  power- 
fully. When  the  oxygen  bubble  was  replaced  by  other  bubbles 
containing  less  oxygen,  the  tendency  inwards  of  the  oxygen  was  less 
powerful ;  and  when  what  may  be  called  an  oxygen  vacuum  (being 
a  bulb  filled  with  oxygen,  exhausted,  and  then  hermetically  sealed) 
was  put  up,  it  simply  balanced  the  nitrogen  bubble.  Oxygen  ut 
half  an  atmosphere  was  less  magnetic  than  that  at  one  atmosphere, 
but  more  magnetic  than  other  oxygen  at  one-third  of  an  atmosphere ; 
and  that  at  one-third  surpassed  the  vacuum.  In  fact,  the  bubble 
with  its  contents  was  more  magnetic  in  proportion  to  the  oxygen  it 
contained.  On  the  other  hand,  nitrogen  showed  no  difference  of  this 
kind;  whether  a  bubble  contained  that  gas  more  or  less  condensed,  its 
power  was  the  same.  Other  gases  (excepting  olefiant  and  cyanogen) 
seemed  in  this  first  rough  apparatus  to  be  in  the  same  condition. 
The  air-pump  vacuums  of  all  the  gases  were  alike,  including  that 
of  oxygen. 

Hence  the  author  decides  upon  the  place  for  zero,  and  concludes 
that  simple  space  presents  that  case.  When  matter  is  added  to 
space  it  carries  its  own  property  with  it  there,  adding  either  magnetic 
or  diamagnetic  force  to  the  space  so  occupied  in  proportion  to  the 
quantity  of  matter  employed ;  and  now  thinking  that  the  point  of 
zero  is  well  determined,  he  concludes  to  use  the  word  magnetic  as  a 
general  term,  and  distinguishes  the  two  cla9ses  of  magnetic  bodies 
into  paramagnetic  and  diamagnetic  substances. 

There  is  no  other  gas  like  oxygen :  its  paramagnetic  character  is 
very  high.  A  solution  of  protosulphate  of  iron  in  distilled  water 
was  prepared,  of  which  a  certain  bulk  in  a  gla^s  bubble  was  of  the 
same  paramagnetic  force  as  an  equal  volume  of  oxygen ;  the  solution 
was  then  of  such  strength  as  to  contain  of  crystallized  protosulphate 
of  iron  seventeen  times  the  weight  of  the  oxygen  which  could  coun- 
terbalance it.  In  another  case,  a  glass  bubble,  containing  one-third 
of  a  cubic  inch  of  oxygen,  was  opposed  to  a  corresponding  bubble 
having  within  only  an  oxygen  vacuum.  As  soon  as  the  magnetic 
power  was  on,  the  oxygen  passed  inwards,  and  it  required  a  force 
equal  to  one-tenth  of  a  grain  to  hold  it  out  at  the  equidistant  position. 

The  author  then  refers  generally  to  the  air  as  a  paramagnetic 
medium,  because  of  the  oxygen  it  contains,  and  in  the  next,  or 
Twenty-sixth  Series  of  Researches,  he  proposes  to  enter,  after  some 
preliminary  inquiries,  into  the  great  subjectof  atmospheric  magnetism. 
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3.  '<  experimental  Researches  in  Electricity."  Tweoty-axth  Se- 
ries. On  Magnetic  Conducting  Power  and  Atmospheric  Magnetisou 
By  Michael  Faraday,  Esq.,  D.aL.,  F.R.S.  &c  ReceiTed  Octob^ 
9,  1850. 

The  remarkable  results  respecting  oxygen  and  nitrogen  described 
in  the  last  Series,  and  the  absence  of  any  change  of  volume  under 
strong  magnetic  action,  led  the  author  to  apply  for  a  time  the  idea 
of  conducting  power  to  the  magnetic  phenomena  there  described, 
meaning  by  that  phrase  the  capability  which  bodies  possess  of  affect- 
ing the  transmission  of  the  magnetic  force  without  any  reference  to 
the  process  by  which  that  transmission  is  effected ;  and  aasoming 
that  two  bodies  are  at  the  same  time  in  the  magnetic  field,  and  that 
one  displaces  the  other,  he  considers  the  result  as  a  differential  effect 
of  their  difference  in  conducting  power. 

If  a  free  portion  of  space  be  considered  with  lines  of  equal  mag- 
netic force  passing  across  it,  they  will  be  straight  and  parallel  lines. 
If  a  sphere  of  paramagnetic  matter  be  placed  in  such  a  space,  they 
will  gather  upon  and  in  the  sphere,  being  no  longer  parallel  in  their 
course,  nor  of  equal  intensity  in  every  part ;  or  if  a  sphere  of  dia- 
magnetic  matter  replace  the  former  sphere,  the  lines  of  force  will 
open  out  where  the  sphere  is,  being  again  no  longer  parallel  in  direc- 
tion nor  uniform  in  force.  When  the  field  of  magnetic  force  is  formed 
between  the  opposite  flat  ends  of  two  large  magnetic  poles,  then 
these  are  affected,  and  the  globes  also,  and  there  are  mutual  actions; 
a  paramagnetic  body,  if  a  little  elongated,  points  axially  and  tends 
to  go  to  the  iron  walls  of  the  field,  whilst  a  similar  diamagnetic 
body  points  equatorially,  and  tends  to  go  to  the  middle  of  the  field. 
Paramagnetic  bodies  repel  each  other,  and  so  also  do  diamagnetic 
bodies  ;  but  one  of  each  class  being  taken,  they  attract  one  another. 

The  convergence  of  the  lines  of  force  upon  the  opposite  sides  of 
the  paramagnetic  sphere,  and  the  corresponding  divergence  of  them 
oil  the  opposite  sides  of  the  diamagnetic  sphere,  the  author  expresses 
by  the  term  coJiduction  polarity.  This  polarity  he  carefully  di- 
stinguishes from  that  which  depends  upon  the  reversion  of  the  di- 
rection of  the  power ;  the  latter  he  considers  as  a  property  of  the 
particles  of  magnetic  matter ;  the  former  as  dependent  rather  upon 
the  action  of  the  mass :  the  latter  is  an  absolute  inversion  of  the  di- 
rection of  the  power,  the  former  only  a  divergence  or  deflection  of  it 

Applying  the  idea  of  conduction  to  magnecrystallic  bodies,  he 
concluded  that  the  magnecrystallic  axis  would  coincide  with  the 
direction  of  better  conduction,  and  thence  concluded,  that,  if  a 
symmetric  crystal  of  bismuth  were  carefully  examined  in  different 
directions,  it  would  be  found  to  be  less  diamagnetic  when  its  magne- 
crystallic axis  was  perpendicular  to  the  axis  of  magnetic  force  of  the 
field  in  which  it  was  to  be  submitted  to  experiment,  than  when  it 
was  parallel  to  the  magnetic  axis.  By  means  of  the  differential 
torvion  balance  described  in  the  former  paper,  he  was  able  to  make 
the  trial,  and  found  the  results  were  as  anticipated.  With  calcareous 
spar  and  his  present  balance  he  was  not  able  to  establish  any  dif- 
ference, but  concludes  that  it  will  prove  most  diamagnetic  when  the 
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optic  axis  of  the  crystal  and  the  magnetic  axis  of  the  field  are 
parallel. 

Advancing  to  the  consideration  of  atmospheric  magnetism,  the 
author  first  refers  to  the  earth  as  a  source  of  magnetic  power  from 
which  emanate  lines  of  magnetic  force  passing  into  space  accord- 
ing to  a  particular  but  recognized  distribution,  and  in  obedience 
to  the  general  laws  which  govern  the  distribution  of  power  about  a 
given  irregular  magnet.  In  pure  space  the  magnetic  power  is  con- 
sidered as  transmitted  onwards  with  a  certain  degree  of  facility 
which  is  constant»but  may  be  increased  or  diminished  by  the  presence 
of  paramagnetic  or  diamagnetic  matter  witliin  that  space.  The  atmo- 
sphere is  a  portion  of  such  matter,  and  can  affect  the  magnetic  lines 
which  pass  from  the  earth  into  space,  and  affects  tliem  differently 
according  to  variations  which  continually  occur  in  it  under  natural 
circumstances.  Four-tifths  nearly  by  volume  of  the  air  is  nitrogen, 
which  IS  a  gas  that  neither  under  any  difference  of  temperature  or 
of  expansion  shows  any  alteration  in  its  power  of  affecting  the  trans- 
ference of  the  magnetic  force ;  whether  added  to  space  therefore  in 
one  state  or  another,  or  when  undergoing  changes  of  a  corresponding 
kind  by  natural  cause,  it  has  no  iniluence  on  the  niaguetlc  force. 
The  perfect  identity  in  magnetic  action  of  hot  and  cohl  nitrogen, 
the  author  proves  by  new  and  delicate  experiments.  Oxygen  forms 
the  remaining  fifth  of  the  atmosphere.  Its  great  magnetic  changes 
by  expansion  have  been  described  in  the  Twenty-fifth  Series.  Those 
produced  by  difference  of  temperature  were  described  in  the  Philo- 
sophical Magazine  for  18 1?,  but  are  now  resumed  with  more  care, 
and  found  to  belong  to  it  alone,  and  not  to  nitrogen  or  to  carbonic 
acid :  as  its  temperature  is  raised  its  paramagnetic  force  diminishes, 
being  resumed  as  the  temperature  falls  again.  These  properties  it 
carries  into  the  atmosphere,  so  that  the  latter  is  in  reality  a  mag- 
netic medium  ever  varying,  from  the  influence  of  natural  circum- 
stances, in  its  magnetic  power.  If  a  mass  of  the  air  be  cooled  it 
becomes  more  paramagnetic,  if  heated  it  becomes  less  paramagnetic 
(or  diamagnetic),  as  compared  with  the  air  in  a  mean  or  normal 
condition. 

The  effect  of  the  approach  and  retreat  of  the  sun  in  his  daily 
course  is  to  produce  such  variations  of  changes  in  the  temperature 
and  expansion  of  the  atmosphere  as  to  iniluence  the  lines  of  force 
emanating  from  the  earth,  both  in  their  direction  and  intensity;  and 
the  manner  in  which  this  influence  will  be  developed  is  by  means  of 
figures  and  descriptions  stated  by  the  author  in  relation  to  the 
annual  and  daily  variation,  and  the  irregular  perturbations  of  the 
magnetic  force,  which  he  thinks  are  consequences  of  it.  lie  then 
applies  the  result  of  the  magnetic  observations  at  Hobarton  as  a 
test  of  the  probable  truth  of  the  hypothesis,  and  considers  that  it 
affords  strong  confirmation.  The  upper  or  north  end  of  the  needle 
there  goes  west  until  about  twenty-one  o'clock,  whilst  the  dip  in. 
creases ;  the  dip  still  increasing  until  noon,  the  upper  end  returns 
rapidly  eastward,  as  the  sun  passes  by,  until  two  oclock,  the  dip  then 
decreasing ;  after  which  the  needle  goes  west  again,  following  the 
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sun.  On  examining  the  results  at  Torouto^  corresponding  effects 
were  found  to  occur,  when  the  upper  or  south  end  of  the  needle  was 
considered,  and  therefore  in  accordance  with  the  hypothesis.  The 
examination  of  the  observations  made  at  Greenwich,  Washington, 
Lake  Athabasca,  Fort  Simpson,  and  St  Petersburgh,  are  considered 
as  further  adding  confirmation.  By  the  aid  of  these  observations  the 
author  restates  his  principles  more  minutely,  endeavouring  to  indi- 
cate what  difference,  changes  in  the  inclination^  declination,  place 
.  of  the  sun,  land,  and  sea,  &c.  will  produce. 

Though  the  sun  is  the  cause  of  those  changes  in  the  atmosphere 
which  affect  the  lines  of  force  of  the  earth,  he  is  not  assumed  as  the 
centre  of  action  as  regards  those  lines ;  that  is  considered  to  exist 
somewhere  in  the  atmosphere.  It  appears  to  be  in  the  upper  re* 
gions  and  not  on  the  surface  of  the  earth,  because  it  increases  the 
dip  of  places  north  and  south  of  the  tropics  which  have  a  certain 
amount  of  inclination,  as  at  Hobarton  and  Toronto,  both  in  summer 
and  winter,  but  it  diminishes  the  dip  at  places  which  are  within  the 
tropics,  and  with  little  inclination,  as  St.  Helena.  By  other  kinds  of 
observations,  it  appears  to  be  in  advance  of  the  sun.  All  the  pheno- 
mena indicate  that  the  sun  does  not  act  directly  on  the  needles  at 
different  places,  but  mediately  through  its  effect  on  the  atmosphere. 

The  author  then  considers  the  possible  cause  of  numerous  irregu- 
lar variations,  such  as  those  that  are  shown  by  the  photographic  pro- 
cesses of  record  at  Greenwich  and  Toronto.  The  varying  pressure  of 
the  atmosphere,  the  occurrence  of  winds  and  large  currents  of  air,  of 
rain  and  snow,  of  the  passage  of  those  masses  of  warm  and  cold  air 
which  the  meteorologist  recognizes  in  the  atmosphere,  of  the  aurora 
borealis,  he  considers  may  all  produce  changes  in  the  lines  of  mag- 
netic force,  and  become  more  or  less  sensible  in  the  records  of 
irregular  variations.  The  author  thinks  it  very  possible  that  masses 
of  air  at  different  temperatures  may  be  moved  by  the  magnetic  force 
of  the  earth,  according  to  the  principles  of  differential  action  made 
manifest  in  the  experiments  on  warm  and  cold  oxygen,  in  which 
case  material  us  well  as  potential  magnetic  storms  may  exist.  He 
concludes  his  paper  by  calling  attention  to  the  wonderful  constitu- 
tion of  oxygen  in  its  magnetical  and  electrical,  as  well  as  its  chemical 
relations,  to  the  offices  it  has  to  perform  as  part  of  the  atmosphere. 

4.  **  Experimental  Researches  in  Electricity."  Atmospheric  Mag- 
netism, continued.  Twenty-seventh  Series.  By  Michael  Faraday, 
Esq.,  D.C.L.,  F.R.S.  &c.     Received  November  19, 1850. 

In  order  to  obtain  an  experimental  representative  of  the  action  of 
the  atmosphere  when  heated  above  or  cooled  below  the  average 
temperature,  the  author  employed  a  ring  helix  of  covered  copper 
wire,  through  which  an  electric  current  was  passed.  The  helix  was 
about  one  inch  and  a  half  in  diameter,  and  having  the  well-known 
system  of  magnetic  forces,  was  placed  with  its  magnetic  axis  parallel 
to  a  free  needle :  when  its  position  was  such  that  a  needle  within 
the  ring  would  point  ^ith  the  north  end  downward,  then  the  effect  in 
deflecting  the  surrounding  lines  of  force  of  the  earth  was  considered 
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as  like  that  of  a  relatively  paramagnetic  mass  of  air ;  and  when  its 
position  was  reversed,  its  action  was  representative  of  that  of  a  heated 
or  relatively  diamagnetic  mass  of  air.  Bringing  this  helix  into  the 
vicinity  of  small  magnetic  needles,  suspended  either  freely,  or  so  as 
to  show  declination  or  inclination,  the  planes  of  action  or  indif- 
ference as  regards  the  power  of  deflecting  the  lines  of  force  and  the 
needle  were  observed.  When  the  needle  can  move  only  in  one 
plane,  there  are  four  quadrants,  formed  (in  the  case  of  the  de- 
clination needle)  by  the  intersection  of  the  planes  of  the  magnetic 
equator  and  meridian.  When  in  these  planes  there  b  no  deflection 
at  the  needle,  but  when  in  the  quadrants  there  is,  and  in  opposite 
directions  in  the  neighbouring  quadrants. 

As  the  lines  of  force  are  held  in  and  by  the  earth,  so  these  experi- 
ments were  repeated  with  a  needle  in  near  vicinity  to  a  magnet,  and 
the  difference  of  effect  is  pointed  out :  then  the  extent  to  which  these 
results  are  applicable  to  those  of  the  earth  is  considered,  and  their 
utility  in  guiding  the  inquirer. 

The  eff*ect  of  heated  air  having  been  considered  in  the  lost  paper, 
that  of  cold  air  is  now  taken  up ;  and  after  considering  its  action  in 
causing  a  contraction  or  drawing  together  of  the  terrestrial  lines  of 
magnetic  force,  according  to  the  principles  of  conduction  before 
enunciated,  the  author  considers  generally  where  the  regions  of  cold 
which  travel  round  the  earth  every  twenty-four  hours  will  be  in 
the  northern  and  southern  hemispheres,  and  how  they  will  grow  up 
and  diminish  in  extent  and  importance  as  the  sun  moves  north  and 
south  during  the  year.  After  which  he  applies  these  considerations, 
and  the  results  of  the  experiments  with  the  ring  helix,  to  the  expli- 
cation of  the  changes  of  the  needle  as  they  are  given  by  observations 
at  St.  Petersburgh,  Greenwich,  Hobarton,  Toronto,  Cape  of  Good 
Hope,  St.  Helena  and  Singapore.  In  doing  this,  he  endeavours  to 
explain  the  night  action,  the  eariy  morning  effect,  the  contrary 
course  of  the  needle  for  the  same  hours  in  difl'erent  months,  the  dif- 
ference of  local  time  dependent  on  the  distribution  of  land  and 
water,  the  cumulative  effect  of  preceding  months,  and  the  con- 
tinual effect,  especially  in  the  tropical  regions,  of  the  higher  tempe- 
rature of  the  northern  hemisphere  above  that  of  the  south.  In  all 
these  points  the  author  sees  such  an  agreement  between  the  natural 
results  and  those  which  are  suggested  by  the  assumed  physical  cause 
of  the  magnetic  variations,  as  to  give  him  a  growing  confidence  in 
the  truth  of  the  views  he  has  put  forth. 


November  SO,  1850. 

At  the  Anniversary  Meeting^ 

The  EARL  OF  ROSSE,  President,  in  the  Chair. 

Mr.  Edward  Solly,  on  the  part  of  the  Auditors  of  the  Treasurer's 
Accounts,  reported,  that  the  total  receipts  during  the  past  year,  in- 
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eluding  a  balance  of  £553  4#.  9d^  amounted  to  £3750  if.  Sd.; 
and  the  total  expenditure,  during  the  same  period,  amounted  to 
£3573  5s.  7d,y  leaving  a  balance  in  the  hands  of  the  Treasurer  of 
£1.56  ISs.  Sd. 

The  thanks  of  the  Society  were  given  to  the  Auditors  for  the 
trouble  they  had  taken  in  examining  the  Treasurer's  Accounts. 

The  thanks  of  tlie  Society  were  given  to  the  Treasurer- 
List  of  Fellows  of  the  Royal  Society  deceased  since  the  last  Anni- 
versary (IS^Q). 

On  Ote  Home  List. 


Thomas  Amyot,  Esq. 

Sir  Felix  Booth,  Bart. 

Sir  Mark  Isambard  Brunei. 

John  Caldecott,  Esq. 

William  James  Frodshani,  Esq. 

Rev.  William  Kirby. 

Right  Hon.   Sir   Robert    Peel, 

Bart. 
Right  Hon.  Lord  Petre. 


j  William  Prout.  M.D. 
'  Sir  Martin  Archer  Shee. 

Jnnies  Smith,  Efq. 

Right    Hon.    Lord    Stanley  of 
Alderney. 

Captain  Owen  Stanley,  R.N. 

James  Thomson,  Esq. 

W^illiam  Vaughan,  Esq. 


On  the  Foreign  List, 
H.  M.  D.  do  Blainville.  |  Joseph  Louis  Gay-Lussac 

Defaulters. 


Charles  Dickson  Archibald,  Esq. 
John  Burnet,  Esq. 


Right  Hon.  the  Earl  of  Mount- 

cashell, 
Juhn  Scott  Russell,  Esq. 


List  of  Fellows  elected  into  the  Royal  Society  since  the  last  Anni- 
versary ( 1 849). 


On  the 

William  Henry  Barlow,  Esq. 
George  Busk,  Esq. 
Thomas  Blizard  Curling,  Esq. 
George  Edward  Day,  Nl.D. 
Warren  Do  la  Rue,  Kscj. 
William  Fairbairn,  Esq. 
Robert  James  Graves,  ALD. 
Levett  Landen  Boscawen  Ibbet- 
son,  Esq. 


Home  List, 

Charles  Handfield  Jones,  M.B. 
James  P.  Joule,  Esq. 
Ht.  Hon.  Lord  Londesborougli. 
John  Fletcher  Miller,  Esq. 
Major  Henry  Creswicke   Raw- 

linson. 
Edward  Schunck,  Esq. 
Daniel  Sharpe,  Esq. 
John  Tomes,  Esq. 


II.  W.  Dove. 
Joseph  Liouville. 


On  the  Foreign  List. 

J.  E.  Purkinje. 
Wilhelm  Weber. 
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The  President  then  addressed  the  Meeting  as  follows  :~- 

Gentlemen, 

It  now  becomes  my  duty,  according  to  custom,  to  give  a  slight 
sketch  of  the  events  of  the  year  which  appear  to  be  of  most  interest 
to  us  as  a  scientific  body ;  but  first  permit  me  to  express  my  deep 
sense  of  obligation  to  your  Council.  They  have  applied  themselves 
so  unremittingly  to  the  discharge  of  the  large  amount  of  business 
which  has  devolved  upon  them,  and  have  examined  each  question 
so  thoroughly,  that  there  has  been  little  room  for  difference  of 
opinion,  and  therefore  my  duties  have  been  light,  and  free  from 
anxiety. 

Permit  me  also  to  return  thanks  to  the  distinguished  men.  Fellows 
of  this  Society,  who,  called  in  by  the  Council  to  aid  them  in  wield- 
ing the  new  powers  which  they  derive  under  the  Government  Grant, 
have  rendered  such  important  services. 

You  are  no  doubt  aware  that  the  first  step  taken  by  your  Council 
in  reference  to  the  Government  Grant,  was  to  appoint  a  Committee, 
composed  of  the  Council  and  an  equal  number  of  other  Fellows,  to 
make  suitable  regulations,  and  decide  on  the  applications  for  aid 
in  carrying  out  scientific  objects.  I  am  sure  you  will  concur  with 
me  in  thinking  that  your  Council,  in  undertaking  new  and  heavy 
responsibilities,  where  a  great  experiment  was  about  to  be  tried,  and 
where  a  false  step  at  the  beginning  might  have  led  to  so  much  mis- 
chief, did  wisely  in  seeking,  in  the  varied  talents  and  acquirements 
of  a  large  Committee,  a  guarantee  against  any  serious  error. 

I  believe  there  were  some  not  without  their  doubts  as  to  the 
eventual  success  of  the  experiment,  seeing  that  it  had  not  always 
been  an  easy  matter  to  apply  the  small  fund  previous^ly  available  for 
similar  objects :  there  were  even  some,  I  believe,  who  apprehendeil 
that  abuses  might  spring  up  injurious  to  the  Society.  To  me,  I 
may  perhaps  be  permitted  to  say,  these  doubts  and  apprehensions 
did  not  appear  to  be  well-founded :  it  is  but  a  short  time  since  you 
conferred  a  Medal  on  M.  Regnault  for  very  able  and  elaborate  re- 
searches, carried  on  at  the  expense  of  the  French  Government;  if 
the  French  Government  had  not  supplied  the  means,  the  experi- 
ments could  not  have  been  made.  You  are  about  to  confer  the 
Copley  Medal  on  the  distinguished  astronomer.  Professor  Hansen, 
for  his  discoveries  in  Physical  Astronomy ;  and  it  is  a  remarkable 
fact,  that  he  has  been  for  some  time  engaged  in  the  construction  of 
new  lunar  tables,  tLe  moon's  place  being  so  far  in  error  as  to  pro- 
duce serious  practical  inconveniences :  this  work  was  commenced  in 
time  of  peace  with  funds  provided  by  his  own  Government,  but  is 
now  about  to  be  completed  with  funds  supplied  to  him  by  our  (to- 
vernment  Here  were  two  examples  strikingly  brought  before  us 
by  our  own  recent  proceedings,  illustrating  the  position,  that  while 
the  man  of  science  supplies  the  mind,  others  often  must  supply  the 
hands.  There  were  many  other  similar  examples ;  but,  moreover, 
the  a  priori  reasoning  appeared  to  me  to  be  conclusive ;  for  if  we 
except  pure  geometry,  there  seemed  to  be  no  other  science  where 
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there  were  not  oftea  constants  to  be  determined  at  an  expense  of 
time  and  labour,  which  it  would  be  a  lavbh  waste  to  require  firom 
men  of  genius  actually  engaged  in  prosecuting  original  discoToj. 
There  was,  I  may  add».  in  addition^  the  experience  of  the  Britislk 
Association  and  of  foreign  GoTemments.  That  there  were  men 
amongst  us  able  and  willing  to  enter  the  many  tempting  fidds  of 
scientific  inquiry  no  one  could  doubt, — men  ready  to  labour  for  us 
assiduously,  provided  that  in  doing  so  they  were  not  called  npon 
to  make  too  great  a  sacrifice.  As  to  abuses,  it  was  evident  thai  the 
Committee  would  frame  regulations  so  as  not  only  to  make  abuse 
impossible,  but  to  remove  ail  reasonable  grounds  even  for  the  sus- 
picion of  abuse. 

Soon  after  their  appointment  the  Committee  laid  down  certain 
rules  and  certain  general  principles  for  their  guidance,  which,  al- 
though not  irrevocably  binding,  nevertheless  stand  as  precedents 
not  lightly  to  be  disregarded.  The  rule,  that  in  every  case  there 
should  be  a  Committee  of  three  Fellows  charged  with  the  responsi- 
bility of  seeing  that  the  intentions  of  the  Council  in  making  the 
grant  were  strictly  carried  out,  b  in  my  opinion  of  great  import- 
ance. Without  such  a  rule  it  is  probable  that  UEiany  of  our  ablest 
men,  from  a  feeling  of  delicacy,  coupled  with  an  apprehension  of  a 
vague,  indefinite  responsibility,  would  hesitate  to  accept  assistance. 
I  will  not  detain  you  by  entering  into  any  further  particolarsy  as  all 
the  proceedings  are  recorded  on  the  Minutes  of  Council,  to  which 
you  have  access ;  but  I  am  happy  to  be  able  to  say,  that  although 
the  reason  was  far  advanced  before  the  intentions  of  the  Council  seem 
to  have  been  generally  understood,  still  there  were  many  applica- 
tions from  men  of  eminence  engaged  in  carrying  out  important  ob- 
jects, and  even  on  this  the  first  occasion  there  was  no  difficulty  in 
making  an  effective  appropriation  of  the  grant. 

Looking  to  the  future,  1  think  we  may  venture  to  anticipate  that 
Parliament  will  annually  place  a  similar  sum  at  our  disposal,  so  long 
as  we  can  usefully  employ  it ;  and  that  while  we  shall  thus  be  enabled 
to  advance  science  in  certain  directions  where  otherwise  we  could 
have  effected  but  little,  we  shall  remain  as  free  to  exercise  our  own 
unbiassed  judgements,  and  as  perfectly  independent  as  at  any  pre- 
vious period  of  our  history. 

In  this  age  of  progress,  when  each  month  has  its  new  facts,  it 
would  be  vain  to  take  a  general  survey  of  the  discoveries  of  the  year 
with  a  view  of  pointing  out  a  certain  number  as  the  most  important: 
experience  has  shown  that  time  often  affords  the  only  real  test  of 
comparative  value,  as  some  discoveries  apparently  the  most  pro- 
mising have  in  the  end  proved  utterly  barren ;  while  others,  at  first 
sight  of  little  moment,  have  led  to  the  most  brilliant  results.  It 
would  he  impossible,  however,  to  look  through  the  scientific  publi- 
cations of  the  year,  however  cursorily,  without  perceiving  that  much 
had  been  done.  Our  continental  neighbours  have  been  as  energetic 
and  as  successful  as  usual ;  and  I  am  sure  you  have  been  happy  to 
observe,  that  in  the  United  States,  in  the  midst  of  the  business  and 
all-engrossing  pursuits  of  a  new  country,  science  is  engaging  in- 
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eretied  attention ;  many  very  able  men  are  springing  up,  and  an 
aasociation  for  the  advancement  of  science  lias  been  formed  and  is 
well  supported.  Several  observatories,  furnished  with  the  best  in- 
atmments,  principally  from  the  manufactories  of  continental  Europe, 
have  been  established.  An  astronomical  expedition  has  been  sent 
to  the  southern  hemisphere,  by  authority  of  the  federal  government, 
under  the  command  of  Lieut.  Gillies,  principally  for  the  [purpose  of 
making  observations,  which,  used  in  conjunction  with  others  in  the 
northern  hemisphere,  may  determine  more  accurately  the  parallax 
of  the  sun  and  the  dimensions  of  the  solar  system.  No  observations 
have  yet  been  received  from  the  expedition,  but  it  is  known  that  an 
observatory  has  been  established  for  its  use  at  Santiago. 

Much  also  has  been  done  by  the  labour  of  private  persons :  an 
astronomical  journal  of  great  merit  has  been  established ;  and  seve- 
nl  of  the  investigations  published  in  it,  as,  for  instance,  on  the  velo- 
city of  the  galvanic  current,  on  the  elements  of  Neptune,  and  on 
the  wonderful  comet  of  1813,  will  probably  be  considered  as 
atandards. 

One  of  these  deserves  especial  mention.  It  is  known  that  Bessel's 
examination  of  the  places  of  Sirius  and  Procyon  for  many  years 
past  led  him  to  the  conclusion  that  these  stars  are  subject  to  the 
action  of  some  unknown  force,  and  he  suggested  the  attraction  of 
invisible  companions;  now  lately  M.  Schubert  has  examined,  in 
the  same  way,  the  movements  of  Spica,  and  has  come  to  the  conclu- 
sion that  it  moves  in  an  apparently  small  orbit,  with  a  ptriodic  time 
of  forty  years.  Such  conclusions,  it  is  unnecessary  to  ob:>erve,  arc 
extremely  doubtful,  but  the  inquiries  which  have  led  to  them  are 
deserving  of  our  best  attention. 

In  the  methods  of  observing,  a  step  has  also  been  taken  by  the 
astronomers  of  the  United  States  which  deserves  particular  notice. 
In  a  country  in  which  the  use  of  the  electric  telegraph  is  so  exten- 
sively developed,  it  was  natural  that  the  application  of  this  mode  of 
instantaneous  communication,  to  the  determination  of  terrestrial 
longitudes,  should  soon  suggest  itself;  indeed  the  principle  had  been 
suggested  by  Mr.  Wheatstone  as  far  back  as  1840*;  and  it  was 
then  an  easy  step  to  make  the  galvanic  wire  an  instrument  for  trans- 
mitting, not  the  comparison  of  the  clock,  but  the  actual  obi<ervation 
of  the  transits  over  every  individual  wire  of  the  transit  telescope. 
For  this  purpose  it  was  necessary  in  a  series  of  stations  to  place  only 
one  moderately  good  clock,  to  be  used  in  the  following  manner.  An 
endless  fillet  of  paper  being  carried  by  independent  mechanism,  under 
a  style,  which  is  pressed  upon  it  by  the  action  of  a  galvanic  magnet, 
that  derives  its  force  from  a  wire  passing  through  all  the  stations, 
and  animated  by  a  battery  in  any  part ;  if  the  clock  be  so  connected 
with  the  circuit  that  at  every  vibration  of  the  pendulum  the  circuit 
is  interrupted,  the  trace  made  by  the  style  upon  the  paper  fillet  will 
be  interrupted  at  every  second.  Now  if  at  each  of  the  observing 
stations  the  wire  be  carried  through  such  an  apparatus  that  the  cir- 

*  Bulletin  de  TAcad^mie  Royale  de  Bruxelles,  7th  October  1840,  and  Comptes 
Rendus,  tome  xx.  p.  1554. 


1006 

cuit  can  at  any  instant  be  broken  by  a  touch  of  the  ofatenrer,  it 
will  be  in  his  power,  by  a  mere  movement  of  his  finger  when  the 
object  passes  each  wire  of  the  transit  telescope,  to  exhibit  in  the 
impressed  trace  on  the  fillet  a  series  of  interruptions,  peculiar  to  the 
observation,  mingled  in  their  proper  placed  with  the  series  of  in* 
terruptions  produced  by  the  clock.  As  this  can  be  done  at  each 
station  without  impeding  the  similar  operations  at  the  other  statioDs, 
it  is  evident  tliat  several  series  of  strictly  comparable  observatioos 
may  be  recorded  on  the  same  fillet  of  paper ;  one  wire  only  being 
necessary,  and  indeed  only  one  being  applicable.  It  then  became  a 
question  whether  an  analogous  method  of  recording  transits  might 
not  be  available  for  the  observations  of  a  single  observatory,  withoat 
reference  to  the  problem  of  determining  terrenttrtal  longitudes.  For 
this  purpose  it  appeared  best  to  reverse  the  relations  of  the  dock 
and  galvanic  current,  so  that  the  vibration  of  the  pendulum  shook! 
make  an  impress  upon  a  fillet  or  revolving  disc  Practically,  it  is 
found  necessary  to  have  another  battery,  another  wire,  another  gal* 
vanic  magnet,  and  another  style  for  making  the  impression  corre- 
sponding to  each  observed  transit  over  a  wire  of  the  instrument :  if 
it  happens  that  there  are  in  the  same  observatory  several  instm* 
ments  where  observations  are  to  be  comparable,  by  a  proper  arrange- 
ment of  wires  all  these  observations  may  be  recorded  by  means  of 
the  same  style.  Numerical  evidence  is  adduced  to  show  that  the 
irregularity  of  transits  thus  observed  is  far  less  than  that  of  transits 
observed  by  the  eye  and  ear;  and  there  is  no  doubt  that  the 
number  of  observations  made  in  a  given  time  may  be  very  much 
greater  than  that  of  observations  made  on  the  old  system.  On  the 
other  hand,  the  after-labour  of  reading  off  these  graphical  transits, 
and  converting  them  into  numbers,  will  be  considerable.  I  am  not 
aware  that  this  method  of  observation  has  been  used  on  our  side  uf 
the  Atlantic,  although  I  am  able  to  assert  that  it  has  engaged  the 
attention  of  some  of  the  English  observers.  Preparations  are  making 
at  the  present  time  for  trying  it  at  the  Royal  Observatory  at  Green- 
wich. It  is  proposed  to  record  the  transits  taken  with  the  new 
transit  circle,  and  those  taken  with  the  altitude  and  azimuth  instru- 
ment, on  the  same  recording  surface.  Numerous  experiments  have 
been  made  in  America  by  Mitchell,  Walker  and  others,  for  deter- 
mining with  the  aid  of  this  system  of  record,  the  velocity  of  the 
galvanic  pulse  through  the  ordinary  telegraph  wires.  The  inquiry 
however  is  one  of  peculiar  difficulty,  and  I  am  happy  to  find  it  is 
engaging  the  attention  of  scientific  men. 

Since  our  last  meeting*  the  first  volumes  of  Liebig  and  Kopps 
very  interesting  annual  report  on  the  progress  of  Chemistry  and  the 
allied  sciences  have  issued  from  the  press.  Full  and  complete  as  to 
Chemistry,  it  is  a  very  excellent  index  to  the  recent  papers  on  phy- 
sical science  in  the  periodicals,  and  supplies  that  kind  of  informa- 
tion so  useful  to  a  man,  who,  fully  occupied  with  one  engrossing 
pursuit,  is  anxious  to  know  something  of  what  is  passing  around 
him.  Of  the  progress,  hoivever,  of  abstract  mathematics  it  gives  no 
account:   there,  however,  there  has  been  progress  also.     Indeed, 
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just  as  the  increase  of  manufactures  has  always  led  to  further  efforts 
to  perfect  the  beautiful  machines,  called  tools,  so  the  progress  of 
physical  science  has  at  all  times  promoted  the  study  of  abstract 
mathematics.  It  was  thus  that  the  attempts  to  solve  problems  re- 
lating to  attraction,  heat,  and  electricity,  led  to  the  discovery  of  the 
most  remarkable  properties  of  definite  integrals.  To  the  fruits 
gathered  from  this  branch  of  mathematics  by  Euler,  Legendre,  and 
other  most  illustrious  analysts  of  past  generations,  our  own  contem- 
poraries, both  on  the  continent  and  in  this  country,  have  added 
results  of  the  utmost  value.  Abroad,  Jacobi,  Cauchy,  Dirichlet, 
LtouTille  and  Catalan,  have  not  only  assigned  the  valpes  of  definite 
integrab  previously  unknown,  but,  what  is  of  more  consequence, 
they  have  established  in  relation  to  them  several  theorems  of  the 
greatest  generality  and  elegance.  Amongst  ourselves,  Mr.  Ellis, 
Sir.  Boole,  Mr.  Cayley,  Air.  I'homson  and  Mr.  Hargreave^  have 
puxBued  the  same  track  with  distinguished  success.  Within  the  last 
two  years  the  mathematicians  of  Germany  have  diligently  cultivated 
the  study  of  definite  integrals,  determining  their  values,  investigating 
their  properties,  and  employing  them  in  the  summation  of  infinite 
series. 

The  theory  of  elliptic  integrals  having  lately  formed  the  subject  of 
au  elaborate  report  laid  before  the  British  Association  for  the  Ad- 
vancement of  Science,  I  need  say  little  more  in  reference  to  the 
cultivation  of  it,  than  tliat  the  illustrious  author  of  the  Fundamenta 
Nova  still  labours  at  the  building  up  of  his  theory ;  nor  does  he 
want  the  aid  of  fellow-labourers  who  have  profited  by  his  teaching. 
The  volumes  of  Liouville's  and  Crelle's  journals,  for  the  last  two 
years,  contain  articles  on  this  subject  by  Guderniau,  Liouville, 
Mayer  and  Cayley.  Mathematicians  have  umdc  some  curious  ap- 
plications of  the  theory  of  elliptic  functions  to  the  solution  of  pro- 
blems in  geometry :  of  these,  the  following  is  one  of  the  most  remark- 
able:— If  a  rectilinear  polygon  admits  of  being  inscribed  in  one 
circle,  and  circumscribed  about  another,  there  exists  an  equation  of 
condition  between  the  radii  of  the  two  circles,  and  tlie  mutual 
distance  of  their  centres.  Jacobi  first  pointed  out  the  connexion 
between  the  problem  of  determining  this  condition,  and  that  of 
dividing  an  elliptic  function  into  as  many  equal  parts  as  the  polygon 
has  sides.  In  a  recent  number  of  Crelle*s  Journal,  Kichelot  lias 
published  an  interesting  paper,  in  which  he  shows  how  to  derive 
the  equation  of  condition  in  its  rational  and  simplest  form,  from  the 
formulse  which  relate  to  the  division  of  elliptic  functions. 

Geometry,  both  pure  and  analytic,  has  of  late  engaged  much  of 
the  attention  of  foreign  mathematicians.  The  general  properties  of 
surfaces  relating  to  their  tangent  piane:<  and  normals,  to  their  radii 
and  lines  of  curvature,  and  to  the  shortest  lines  traced  upon  them, 
have  been  investigated  afresh  by  various  methods;  old  theorems 
have  been  brought  into  forms  better  suited  for  particular  applica- 
tion, and  many  new  ones  have  been  arrived  at.  In  the  discussion  of 
surfaces  of  the  second  order  in  particular,  very  interesting  results 
have  been  obtained.   The  ditficulties  which  attended  the  integration 
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of  the  differential  equation  of  their  geodetic  lines  having  been  at 
length  overcome,  the  properties  of  these  cunres,  and  also  of  the 
lines  of  curvature,  have  been  carefully  investigated  by  the  geometers 
of  different  countries.  Abroad,  the  first  important  steps  were  made 
by  Jacobi,  Joachim,  Stahl  and  Liouville.  Profiting  by  their  labours, 
Mr.  Michael  Roberts  made  the  remarkable  discovery  that  the  lines 
of  curvature  of  an  ellipsoid  are  related  to  its  umbilics»  as  a  central 
conic  section  to  its  foci.  Since  then,  Chasles,  Liouville*  Graves, 
Hart  and  others,  have  arrived  at  various  theorems  concerning  the 
geodetic  lines,  and  lines  of  curvature  of  surfaces  of  the  second  order. 

In  the  theory  both  of  surfaces  and  curves,  considerable  advances 
have  been  recently  made  by  means  of  general  methods  of  transfor- 
mation. Thus,  from  theorems  already  established*  new  ones  are 
derived  without  the  need  of  an  independent  demonstration.  Mr. 
William  Roberts,  Mr.  Thomson  and  Mr.  Cayley,  have  lately  fur- 
nished methods  for  transformation,  by  the  use  of  which  new  and 
interesting  properties  of  curves  have  been  established.  The  pro- 
gress made  in  the  evaluation  of  definite  integrals  has  likewise  led  to 
many  discoveries  respecting  the  rectification  of  curves,  and  the 
quadrature  of  surfaces. 

In  ordinary  algebra  and  the  theory  of  equations,  no  very  con- 
siderable advance  has  been  made  during  the  last  tuo  years.  I 
ought  not,  however,  to  omit  noticing  a  valuable  paper,  on  Sturm's 
Functions,  contributed  by  Mr.  Cayley  to  Liouville*s  '  Mathematical 
Journal.*  Crelle's  Journal  also  contains  some  useful  memoirs  on 
continued  fractions,  infinite  series,  and  the  results  of  certain  sub- 
stitutions in  functions  of  different  degrees. 

The  theory  of  numbers  has  of  late  found  favour  in  the  eyes  of 
mathematicians.  Jacobi  and  other  writers  in  France  and  Germany 
have  given  to  the  public  several  interesting  papers  on  different  sub- 
jects belonging  to  this  department  of  mathematics ;  but  of  recent 
contributions  to  it,  perhaps  the  most  remarkable  lias  been  made  in 
this  country  by  Mr.  Hargreave,  in  a  j)aper  **  On  Prime  Numbers," 
published  in  the  '  Philosophical  Magazine.'  Sir  John  llerschel  has 
also  very  recently  written  on  the  same  subject ;  his  paper,  as  you 
will  recollect,  was  read  last  Session,  but  is  not  yet  published. 

The  theory  of  La  Placets  coefficients,  so  successfully  treated  by 
Mr.  Hargreave  and  by  Mr.  Boole,  has  been  lately  made  the  subject 
of  a  memoir  by  Mr.  Cayley,  in  which  he  has  shown  how  to  extend 
it  to  any  number  of  variables.  Neumann  has  also  exhibited  a  me- 
thod of  developing,  in  a  series  proceeding  according  to  La  Place's 
functions,  the  distance  between  two  points  expressed  by  means  of 
elliptic  coordinates.  In  addition  to  the  papers  already  enumerated, 
I  observe  that  several  relating  to  the  solution  of  differential  equa- 
tions, the  properties  of  particular  series,  factorials,  faculties,  and 
determinants,  have  been  contributed  to  the  principal  scientific 
journals. 

Before  concluding  this  brief  and  necessarily  imperfect  review  of 
the  recent  progress  of  mathematics,  I  cannot  abstain  from  remark- 
ing, that  two  of  the  fields  of  research  which  prombed  best  to  reward 
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the  labours  of  the  mathematicians  appear  of  late  to  have  been  cul- 
tivated almost  exclusively  by  our  own  countrymen, — I  refer  to  the 
Calculus  of  Operations  and  the  Theory  of  Imaginaries.  Two  im- 
portant papers  on  the  former  subject  have  lately  appeared  in  our 
Transactions,  and  have  earned  for  their  authors  tlie  Medals  of  the 
Society.  In  the  latter  field,  Mr.  De  Morgan,  Mr.  John  Graves, 
Mr.  Charles  Graves,  and  Mr.  Kirkman,  have  succeeded  iu  obtain- 
ing many  curious  and  interesting  results;  but  the  most  valuable 
seems  to  be  those  which  have  been  arrived  at  by  Sir  William  Rowan 
Hamilton  in  his  Theory  of  Quaternions :  his  late  application  of  it 
to  the  geometry  of  three  dimensions,  and  to  questions  in  optics  and 
astronomy,  evidently  prove  the  power  of  this  Calculus  as  an  instru- 
ment of  invention  and  research. 

I  regret  to  say,  that  since  our  last  Meeting  we  have  lost  many 
eminent  men  ;  the  obituary  memoirs,  however,  seem  to  me  to  call 
for  no  particular  remark,  with  one  exception,  that  of  the  distin- 
guished chemical  philosopher  Gay-Lussac.  That  memoir  has  been 
prepared  by  M.  Biot,  and  I  am  sure  you  will  concur  with  me  in 
thinking,  that  in  performing  that  duty  he  has  conferred  a  great 
obligation  on  the  Royal  Society  and  on  all  men  of  science ;  the 
memoir  will  be  read,  uninjured  by  translation,  just  as  we  have  re- 
ceived it. 

Col.  Sabine, 

I  have  the  honour  of  presenting  to  you  the  Copley  Medal  in 
charge  for  Professor  Hansen.  It  has  been  awarded  to  him  for  his 
discoveries  in  Physical  Astronomy. 

To  have  contributed*  even  a  little  to  the  advancement  of  that 
science,  as  it  exists  at  the  present  day,  would  have  been  no  mean 
achievement.  Hansen  has  done  much  more ;  his  contributions  are 
of  a  very  high  order.  Previously  to  the  appearance  of  Hansen  s 
memoirs,  two  methods  had  been  employed  in  the  determination  of 
the  planetary  perturbations.  One  of  these,  known  by  the  name  of 
the  method  of  variation  of  elements,  besides  being  exceedingly 
beautiful  in  theory,  is  peculiarly  well  adapted  to  the  determination 
of  the  secular  variations  and  the  inequalities  of  long  period. 
It  has  the  disadvantage,  however,  that  the  number  of  elements 
whose  perturbations  we  are  thus  required  to  calculate,  is  twice  as 
great  as  that  of  the  coordinates,  the  perturbations  of  which  are  the 
final  objects  of  investigation ;  and  also  that  the  former  perturbations 
are  frequently  much  greater  than  the  latter.  In  order  to  take  into 
account  the  square  of  the  disturbing  force,  which  is  quite  necessary 
in  the  present  state  of  astronomy,  we  must  find  the  change  intro- 
duced into  the  perturbation  of  each  element  of  the  disturbed  planet, 
by  the  perturbations  of  each  several  element  both  of  the  disturbed 
and  disturbing  planets.  Consequently,  unless  we  content  ourselves 
with  the  selection  of  a  few  of  the  most  important  terms,  the  calcu- 
lations become  extremely  long  and  laborious. 

In  the  second  of  the  methods  above  alluded  to,  the  perturbations 
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of  the  planet's  coordinates  are  found  at  onoe  by  the  integratioo  of 
the  proper  differential  equations.  But  this  metoody  though  perhaps 
preferable  to  the  former  for  calculating  the  inequalitiea  depending 
on  the  first  power  of  the  disturbing  force»  is  inapplicable,  or  at  anj 
rate  seems  as  yet  not  to  have  been  applied  to  the  odculation  of  those 
which  depend  on  the  square  and  higher  powers  of  that  force,  so 
that  it  cannot  be  regarded  as  affording  a  complete  solution  of  the 
problem. 

In  Hansen's  method,  the  perturbations  are  applied  to  the  mean 
longitude  and  to  the  logarithm  of  die  radius  vector.  The  disturbed 
mean  longitude,  combined  with  invariable  elementSy  gives  the  true 
longitude  in  the  orbit,  and  the  logarithm  of  the  true  radius  vector 
is  found  by  adding  its  perturbations  to  that  value  which  corre- 
sponds with  the  disturbed  mean  longitude  and  the  same  invariable 
elements  as  before.  The  perturbations  of  latitude  are  determined 
in  a  manner  more  analogous  to  the  ordinary  method  of  variation  of 
elements.  Thus,  with  respect  to  the  longitude  and  radius  vector, 
Hansen  avoids  the  inconvenience  of  having  to  calculate  the  pertur- 
bations of  twice  as  many  quantities  as  are  finally  wanted,  while  at 
the  same  time  his  formulee  take  into  account  all  powers  of  the 
disturbing  force. 

Hansen  finds  also  that  the  series  which  expresses  the  perturba- 
tions of  the  mean  longitude  is  more  convergent  than  that  in  ordinary 
use  wliich  gives  the  perturbations  of  the  true  longitude ;  and  Mr. 
Adams  found  this  to  be  the  case  in  his  investigation  of  the  disturb- 
ances of  Uranus,  the  u«e  of  the  perturbations  of  the  mean  longitude, 
instead  of  those  of  the  true,  having  been  attended  with  considerable 
advantage. 

Astronomers  have  long  seen  the  convenience  of  applying  the  in- 
equalities of  long  period  to  the  mean  longitude  of  the  planet,  and 
similar  advantages,  though  not  of  so  marked  a  character,  follow  from 
a])plyiiig  all  the  inequalities  in  the  same  manner. 

Only  a  part  of  Hansen's  investigations  respecting  the  perturba- 
tions of  bodies  moving  in  orbits  of  great  excentricity  and  inclination 
has  yet  appeared.  In  this  part  he  treats  of  the  case  where  the  di- 
stance of  the  disturbed  body  from  the  sun  is  always  less  than  that 
of  the  disturbing.  This  is  perhaps  the  most  important  case,  as  it 
includes  the  disturbances  of  the  minor  planets  and  of  Encke's  comet 
produced  by  Jupiter,  and  the  planets  exterior  to  it. 

An  example  in  given  of  the  application  of  the  formulas  to  the 
disturbances  of  £uckc*s  comet  caused  by  Saturn.  In  thu  case  the 
method  succeeds  perfectly,  and  there  is  no  doubt  of  its  applicability 
>vhen  the  distance  of  the  disturbed  and  disturbing  bodies  from  the 
sun  never  become  very  nearly  equal  to  each  other.  If  these  distances 
ever  approach  very  closely  to  equality,  or  if  one  of  them  is  sometimes 
greater  and  sometimes  less  than  the  other,  the  calculations  become 
niucli  more  complicated.  Hansen's  lunar  theory,  "  Fundamenta 
nova  investigationis  orbitae  lunae/'  contains  the  most  complete  view 
of  the  principles  of  the  method  first  adverted  to  above ;  but  the 
numerical  results  of  his  formuhe  have  not  yet  been  published. 
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His  discovery  of  the  long  inequalities  in  the  moon's  motion,  caused 
by  the  action  of  Venus,  is  one  of  the  most  important  that  has  ever 
been  made  in  the  lunar  theory ;  the  calculations,  however,  have-not 
yet  appeared  in  a  complete  form. 

Benjamin  Collins  Brodie,  Esq., 

I  am  most  happy  to  present  you  a  Royal  Medal  for  your  investi- 
gations '  On  the  Chemical  Nature  of  Wax.'  Independent  of  the 
important  addition  to  our  knowledge  of  the  true  nature  of  wax,  Mr. 
Brodie  has  succeeded  in  discovering  two  new  alcohols  of  the  fatty 
acids— Cerotin  and  Melissin.  These  bodies  stand  in  the  same  rela- 
tion to  cerotic  and  melissic  acids,  that  wood-spirit  and  alcohol  do  to 
formic  and  acetic  acid. 

The  addition  of  a  new  alcohol  to  our  knowledge  has  been  pro- 
nounced by  Dumas  a  contribution  to  the  department  of  organic 
chemistry  as  important  as  that  of  a  new  metal  is  to  inorganic  che- 
mistry; both  serving  as  starting-points  for  future  researches. 

Professor  Quain, 

I  have  much  pleasure  iu  presenting  you,  in  charge  for  Professor 
Graham,  a  Royal  Medal  for  his  papers  '  On  the  Motion  of  Gases.' 
Mr.  Graham's  researches  have  disclosed  the  existence  of  a  hitherto 
unobserved  property  in  gaseous  bodies;  they  relate  to  the  flow  of 
gases  and  vapours  through  very  long  capillary  tubes,  into  a  vacuous 
or  partially  vacuous  space ;  the  rapidity  of  motion  varies  in  the  dif- 
ferent gases,  but  the  rate  of  motion  has  not  as  yet  been  found  con- 
nected with  any  other  physical  property.  A  new  series  of  constants 
of  high  interest  have  been  obtained  by  these  investigations. 

Colonel  Sabine, 

I  have  now  the  gratification  of  presenting  to  you  the  Rumford 
Medal  to  transmit  to  M.  Arago,  whose  long  and  brilliant  career, 
as  one  of  the  greatest  discoverers  of  (he  age  in  Physical  Optics,  has 
excited  the  admiration  of  all  men  of  science : — the  discoverer  of 
coloured  polarization,  of  rotatory  polarization,  of  the  polarization  of 
the  sky,  and  of  many  other  important  facts  embodied  in  modern 
works  on  Light.  The  Medal  has  been  awarded  to  him  for  his  *  Ex- 
perimental investigations  on  Polarized  Light,'  the  concluding  me- 
moirs on  which  were  communicated  to  the  Academv  of  Sciences  of 
Paris  during  the  last  two  years. 

The  President  then  called  upon  Mr.  Christie  to  read  the  biogra^ 
phical  notices  of  some  of  the  deceased  Members,  which  he  handed 
to  him. 

Henri-Marie  Ducrotay  de  Blainville  was  born  at  Arques 
in  Normandy,  September  12,  1777»  of  an  ancient  and  respectable 
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family,  and  received  hU  early  education  at  the  Military  School  of 
Beaumont- en- Auge.  On  the  dissolution  of  this  establtshmeDt  at 
the  Revolution,  he  was  sent  to  Paris  to  complete  his  education  at 
the  *'  Ecole  du  G6nie,  Math^matiques  et  Dessin,"  and  wai  exempted 
from  the  conscription  of  1798  by  reason  of  an  accident  in  the  right 
arm  followed  by  partial  anchylosis.  He  accordingly  remained  in 
Paris,  occasionally  attending  lectures  on  the  Natural  Sciences,  and 
studying  painting  in  the  Drawing  Academy  of  Vincent.  He  had 
attained  the  age  of  twenty-seven,  still  undecided  as  to  a  profession, 
when,  having  lisitened  to  an  eloquent  lecture  by  Cuvier,  at  the  Col- 
lege of  France,  M.  de  Blainville  left  the  theatre  with  a  determina- 
tion to  pursue  the  science  of  Comparative  Anatomy.  For  this  pur- 
pose, he,  by  the  advice  of  M.  Dum6ril,  entered  himself  as  a  student 
in  the  School  of  Medicine ;  and  after  devoting  three  years  to  the 
usual  studies,  took  his  degree  as  Doctor  of  Medicine  in  18()8;  the 
subject  of  his  inaugural  dissertation  being  founded  on  some  experi- 
ments on  the  influence  of  the  eightli  pair  of  Nerves  in  Respiration. 

The  ardour  of  M.  de  Blainville  in  the  pursuit  of  what  had  now 
become  his  absorbing  science,  and  his  skill  as  a  draughtsman,  pro- 
cured for  him  the  especial  attention  of  Baron  Cuvier,  who,  after 
employing  him  as  a  practical  anatomist  and  artist  at  a  salary  of 
2000  francs  per  annum,  confided  to  him  the  delivery  of  a  part  of 
his  Course  of  Lectures  on  Zoology,  at  the  College  of  France ;  and 
he  soon  afterwards  obtained,  bv  a  successful  cofwours.  the  Chair  of 
Zoology  and  Physiology  at  the  Faculty  of  Sciences,  on  which  occa- 
sion he  defended  his  well-known  Thesis  *  On  the  Natural  Affinities 
of  the  Omithorhynchus  paradoxus. 

At  the  restoration  of  Louis  XVIII.  the  opportunity  presented 
itself  to  M.  de  Blainville,  through  his  family  connexions  and  friends, 
of  obtaining  office  in  the  administration  of  the  newly -established 
legitimate  government,  to  the  principles  of  which  M.  de  Blainville 
was  sincerely  attached.  But  he  resisted  the  temptation*  and  re- 
mained faitliful  to  his  scientific  pursuits.  He  took  advantage  of  the 
peace  to  visit  the  Museums  of  England  in  1816,  and  made  many 
drawings  of  rare  Mollusca  in  the  British  Museum,  and  of  anatomical 
specimens  in  that  of  tlie  Royal  College  of  Surgeons.  Several 
Memoirs  inserted  in  the  Bulletin  of  the  Philomathic  Society  testify 
to  the  ardour  with  which  he  availed  himself  of  his  short  sojourn  in 
this  country ;  and  he  soon  after  collected  and  methodized  his  re- 
searches into  the  organization  of  the  invertebrate  animals  in  the 
form  of  two  extensive  Articles  in  the  *  Dictionaire  d'Histoire  Natu- 
rellc,'  afterwards  published  as  distinct  works,  one  entitled  '  Manuel 
de  Malacologie,'  the  other  *  Manuel  d'Actinologie.'  A  vast  number, 
upwards  of  180,  Memoiis  in  the  'Bulletin  de  la  Soci6t6  Philoma- 
tbique,*  the  'Journal  de  Physique,'  the  '  Annales'  and  '  M6moires 
du  Museum,'  attest  M.  de  Blainville's  active  researches  in  all 
branches  of  Zoology.  He  published  in  1822  one  volume  of  a 
Course  of  Lectures  *  On  the  Organization  of  Animals,  or  Principles 
of  Comparative  Anatomy,'  a  work  which  was  never  completed. 

M.  de  Blainville  was  elected  a  member  of  the  Academy  of  Sci- 
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eDces  in  the  Institute  of  France,  as  the  successor  of  M.  de  Lac6pede ; 
and  soon  after,  in  1830,  was  appointed  to  the  Chair  of  the  Natural 
History  of  the  MoUusea  and  Kadiata  in  the  Jardin  des  Plantes,  on 
the  retirement  of  Lamarck.  Two  years  afterwards,  on  the  lamented 
demise  of  Baron  Cuvier,  M.  de  Blainville  was  nominated  hb  suc- 
cessor in  the  Professorship  of  Comparative  Anatomy  at  the  Jardin 
des  Plantes.  This  Professorship  placed  him  at  the  head  of  the 
famous  Museum  of  Comparative  Anatomy,  the  formation  of  which 
had  been  one  of  the  Herculean  labours  of  Cuvier's  great  career;* 
and  M.  de  Blainville  availed  himself  of  it  to  commence  his  great 
work  *  On  the  Osteography  of  the  Vertebrate  Classes/  which  con- 
tains the  most  beautiful  and  accurate  figures  of  the  skeletons  of  a 
large  proportion  of  the  Mainmulian  Class.  Twenty- threo  fasciculi 
of  this  work  had  been  published,  and  M.  de  Blainville  had  corrected 
the  proof-sheets  of  the  twenty-fuurth  fasciculus,  *  On  the  Osteography 
of  the  Camel-Tribe,'  on  the  morning  of  his  death.  He  had  taken 
his  place  in  a  railway  carriage  for  llouen  on  the  1st  of  May,  1850; 
and  was  found,  on  the  arrival  of  the  train  there,  in  a  state  of  apo- 
plectic insensibility.  He  was  removed  to  the  waiting-room;  an 
attempt  was  made  to  bleed  him,  but  in  vain,  and  he  soon  after  ex- 
pired, at  the  age  of  seventy-three. 

He  was  elected  a  Foreign  Member  of  the  Royal  Society  in  1832. 

Gay-Lu88AC  (Louis  Joseph),  Tun  des  physiciens  et  des  chimistes 
les  plus  distingu^  de  notre  tems,  naquit  le  6  Decembre  1778,  ^  St. 
L&»nard,  petite  ville  du  d^partement  de  la  haute  Yienne,  oil  son  p^re 
exer9ait  la  charge  de  Procureur  du  Roi.  La  revolution  de  1 789,  oui 
&lata  lorsqu^il  sortait  de  Tcnfance,  contraignit  sa  famille  k  le  garder 
pres  d*elle,  durant  les  annees  oil  il  aurait  pu  recevoir  une  education 
classique,  dans  des  tems  meilleurs.  Ce  ne  fut  qu*en  1795,  lorsqu'il 
avait  d^jli  16  ans  accomplis,  qu*un  peu  de  s^unte  etant  revenue,  ses 
parens  se  d^d^rent  k  Tenvoyer  k  Paris  pour  y  faire  quelques  dtudes, 
et  se  preparer  aux  examens  d'admission  de  TJ^cole  Polytechnique. 
Malheureusement,  une  grande  disette  dtant  survenue,  M.  Censier,  le 
chef  de  Tetablissement  oil  il  ^tait  entrd,  se  vit  forc^  de  congedier  tous 
ses  pensionnaires.  Mais  les  rares  dispositions  de  Gay-Lussac,  et 
ram^nit^  de  son  caract^re,  lui  ayant  inspire  une  vive  affection,  il  le 
garda,  plut6t  comme  un  fils  que  comme  un  ^eve.  Grace  k  cette 
hcureuse  association  des  qualites  morales  avec  les  dons  de  I'intelli- 
sence,  qui  le  distingua  toujours,  il  fut  en  ^tat  d*etre  admis  K  TEcole 
Folytecnnique  le  27  Decembre,  1797.  II  en  sortit  le  22  Novembre, 
1800,  dans  les  premiers  rangs  du  service  des  ponts  et  chauss^,  oil  les 
meilleurs  ^^ves  se  pressaient  alors.  Avant  ae  raconter  ses  nombreux 
succ^,  dans  la  carri^re  scientifique,  nous  n*avons  pas  cm  inutile  de 
montrer  les  difficult6i  qu*il  a  du  traverser,  pour  8*en  ouvrir  I'acc^. 

Berthollet  ^tait  alors  professeur  de  chimie  k  Tl^le  Polytechnique. 
W  remarqua  ce  jeune  homme  si  bon,  si  z^^,  si  intelligent.  II  en  fit 
son  r^titeur  ;  et  bientot  le  fixa  prfes  de  lui,  dans  sa  delicieuse  retraite 
d*Arcueil,  oil,  entour^  de  tous  les  instmmens  du  physiden  et  du 
chimiBte,  il  travaillait  k  son  grand  onvrage  sur  la  statiqae  chimique, 
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eclair^  soutenu,  par  les  entretieiifljoiima^^ 

on  peu  plus  tara,  la  r&idenoe  touchait  la  aienne.    Ce  fiit  aoaa  Tin- 

flaence  de  oes  deux  hommea  que  GftT-Liiaaac  prit  son  eaaor. 

Ua  diiigereat  d*abord  aon  ieune  talent  vera  oa  chamj)  de  redierches 

common^  la  physique  et  a  la  chimie,  que  le  e^e  ioTentif  de 

Dalton  avait  commence  k  explorer  avec  une  activite  ai  f&xnide»  dans 

le  m^moire  intitule  iS!i;pert«iai/a/  Euay^  ^.,  qa*il  publia  en  1801  *. 

C'^tait  en  effet,  k  cette  ^pocjue,  le  sujet  de  travail  qui  poavait  toe  k 

plus  fructueux  et  le  plus  utde,  pour  fixer  une  foule  de  donnoea  dont 

Femploi  revient  sans  oesse,  dans  les  recherchea  eiqpdrimentalea,  et  qui 

ctaient  abrs  ignordes,  ou  imparfidtement  ^abliea.    Obfiasant  k  eette 

inspiration,  Grav-Lussac  fit,  oans  la  m£me  annfc,  1801,  son  premier 

memoire  sur  U  dilatation  des  gas  et  dea  vapeursf;  pais,  sans 

8*arr£ter,  une  foule  de  recherches  sur  le  perfecdonnement  des  ther- 

mometres  et  des  baromfetres,  sur  la  tension  des  vi^>eur8,  leur  melange 

avec  les  gaz,  Tapprdciation  de  leur  density  I'dvaporation,  rh^grome- 

trie,  et  la  mesure  des  effets  capillaires.     Cela  le  conduisit  jnsqu'en 

1803.   Une  occasion  rare  s*offnt  alors,  d'utiliser  cet  ensemble  de  con- 

naissances  physiques  qu'il  avait  aoquises.   II  avait  ^  cfaarsd  de  fidre, 

avec  un  de  ses  amis,  une  ascension  a&ostatique,  pour  aavoir,  s'il  dtait 

vrai  que  la  force  maendti^ue  cesse  d*agir  hors  du  contact  de  la  masse 

terrestre,  comme  on  Tavaitannoncd.  lu  constatirent,  qu*aa  contraire, 

elle  se  conservait  sans  affoiblissement  notable,  dans  Tespace  libre, 

ju8qu*k  4000  metres  d*eldvation.    Mais  leur  ballon  s*etait  trouvd  trop 

faible  pour  les  porter  plus  haut,  tons  deux  ensemble.     Alors  Crav- 

Lussac  fit  seul  une  deuxicme  ascension,  dans  laquelle  il  s'^eva  jusqu'4 

la  hauteur  de  7000  metres,  la  plus  grande  qu'aucun  homme  eut 

jamais  atteint.     II  confirma  Tobservation  dej^  faite  sur  la  persistance 

de  la  force  magndtique ;  il  rapporta  de  ces  hautes  r^ons,  de  Pair, 

(jui,  analyst,  se  trouva  avoir  la  meme  composition  qu'k  la  surface  de  la 

terrc ;  ct  il  recueillit  en  outre  une  serie  de  determinations  importantes, 

sur  le  decroissement  r^gulier  des  pressions,  des  temperatures,  de  Thu- 

midite  atmospherique,  dans  tout  Tintervalle  de  hauteur  qu*il  avait 

parcouru^.     Ce  dernier  succ^s,  venant,  pour  ainsi  dire,  couronner 

toutes  ses  pr^cedentes  recherches,  acheva  de  lui  donner,  k  tr^  juste 

titre,  la  reputation  d'un  physicien  consommd.    EfFectivement,  si  Ton 

se  reporte  k  Tepoque  de  ces  travaux,  on  ne  saurait  y  m^nnaitre  un 

progres  notable  sur  tout  ce  qui  avait  prdcMd.     Les  operations,  les 

appareils,  ont  un  caract^re  de  simpliatd  ingdnieuse,  qui  distingua 

toujours  Gay-Lussac.     On  y  remarque  une  intention  generale  d'ex- 

actitude  plus  grande,  et  des  resultats  relativement  plus  pr&ns.  Toute- 

fois,  du  point  de  vue  oi\  nous  pouvons  envisager  aujourd'hui  ces 

investigations,  il  est  Evident  que  Ic  sujet  en  dtait  trop  complexe,  pour 

etre  p^netre  k  fond  par  des  proct^d^  a* experience  aussi  restreints.    II 

faut  y  appliquer  des  appareils  d'une  conception  plus  generale,  et 

d*un  mdcanisme  plus  sur,  comme  plus  varie,  pour  embrasser  Tensem- 

*  Memoircs  de  la  Socieie  rhiIotophi4ue  de  Manchester,  tome  v.  partie  H.  pa^ 
535. 
t  Annates  de  Cliimie,  tome  xliii.  page  137. 
X  Annates  de  Cliimic,  tome  tii.  page  75. 
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ble  de  toates  lefldrooostaiioesqiiiyconooarent,  pour  Buivre  iflolement 
chacune  dans  sea  d&ails  propres,  et  pouyoir  en  recomposer  I'effet 
total.  Enfin,  il  faut  en  ^ziger  une  pr&uion  bien  plus  grande,  pour 
amr^ciery  non  paa  seulement  ce  que  I'on  pourrait  appeler  le  groa  dea 
pn^omhieay  maia  anaaiy  et  surtout,  leura  particularity  sp^fiquea, 

r'  en  ^bliasent  le  caract^  essentiel  et  intime.  Ainsi,  le  eoeffident 
iilatadon  dea  gaz  permanens  et  dea  yapeurs,  trouye  par  Gray-Lussac, 
^taity  k  la  rititi^  plus  exact  que  celui  de  Dalton ;  mais  il  ^t  encore 
loin  de  la  r^alit^'*'.  En  outre,  comme  le  physiden  Anglais,  €ray« 
Luaaac  la  cm  pareil  pour  tons  ces  fluides,  tandis  qu'il  est  sensible- 
ment  different ;  et  il  la  suppose  aussi  constant  pour  chacun  d'eux, 
tandis  qu'il  yarie  ayec  les  pressions  et  les  tempdratiures.  Or,  toutes 
minimea  que  cea  yariations  nous  apparaissent,  dans  les  amplitudes 
reatreintea  oh  nous  pouyons  les  obsenrer,  la  connaissance  seule  de  leur 
existence  a  une  importance  capitale ;  puisqu'elle  change  toutes  les 
id^  que  Ton  ayait  pu  oonoeyoir  sur  la  constitution  des  fiuides  aeri- 
formea,  tant  qu'on  en  faiaait  abstraction. 

Peut-6tre  (iay-Lussac  comprit-il  ce  qui  lui  manquait,  ce  qui  man- 
quait  aussi  k  son  terns,  pour  suiyre  plus  loin  ce  genre  de  recnerches. 
Car,  tout  en  faisant  un  heureux  et  babituel  usage  des  notjpns  phy- 
siques qu'il  J  ayait  acquises,  on  ne  le  yoit  plus  y  reyenir ;  et  depuis 
la  formation  de  la  sod^t^  d'Arcueil,  en  1807,  il  8*attacha  prcsque 
exclusiyement  k  des  recherches  de  chimie ;  ce  qui  forme,  pour  aiusi 
dire,  la  seconde  phase,  et  la  plus  brillante  comme  la  plus  durable,  de 
aea  trayanx. 

*  Soit  1  le  ▼olume  qu'nne  moMe  de  gas  sec  occupe  k  la  temperature  de  la  glace 
fondante,  ou  O''  cent,  sous  la  pression  moyenne  de  Tatniosph^re  4  la  surface  de  la 
terre.  SI  eette  masse  est  port^e  h  la  temperature  de  100°  Centi  sous  la  meme  pres* 
shrtf  son  volume  deviendra  : — 

selon  Dalton    1*3912 

selon  Gay-Lussac    1*3750 

Get  d^ennlnations  sent  toutes  deux  fautiven,  sous  plusieurs  rapports.  EUes  le  sont, 
en  premier  lieu,  dans  la  supposition  de  g^n^lit6  que  leurs  auteurs  y  attachaient, 
puisque  le  coefficient  dedilatation  des  gas  yarie  avecleurnaturechimique,£tant£value 
dans  des  conditions  parcilles.  En  second  lieu,  elles  leseraient  encore  pourun  meme 
gas,  Tair  atmosph^rique  par  cxemple,  pour  n'y  avoir  pas  distingn^  les  deux  cas  du 
problSme,  savoir :  celui  oil  le  volume  se  dilate,  sous  une  pression  run^stante ;  et  celui 
oik  on  le  maintient  constant,  suns  une  pression  variable,  Tintervalle  de  temperature 
parcouru  ^tant  pareil.  Dans  ce  deuxi^me  mode  d'exp^rimentition,  le  coefficient  de 
dilatation  se  conclut  de  la  furce  ^lastique  par  laloi  de  Mariotte,qui  est  suffisammcut 
exacte  pour  ces  rdductions.  En  consid6rant  ainsi  un  volume  d'air  atmosphdrique 
sec,  pris  d'abord  k  la  temperature  0^,  sous  la  pression  Qi^'ld,  puis  porte  ft  la  tem- 
perature de  100^,  le  coefficient  de  dilatation  qui  lui  est  propre,  entrcccs  limites  de 
temperatures,  a  ete  trouve  :— 

par  M.  Regnault  (le  volume  variant  sous  une  pression  constante)    0*367 

(le  volume etantmaintenuconstant^etlapression^nt variee)  0*3665 
par  M.  Magnus  (le  volume  etant  maintenu  constant,  et  la  pression  ^Unt  variee)  0*3665 
D*apr^  ces  derniers  r^sultats,  qui  ofirent  toutes  les  garanties  d'cxactitude,  on 
yoit  que  le  nombre  donne  par  Gay-Lussac  etait  trop  fort,  ct  celui  de  Dalton  plus 
eioigne  encore  de  la  verite  dans  le  meme  sens.  On  doit  h  lludberg,  d'avoir  fait  con- 
naitre  aux  exp^riroentateurs  le  defaut  du  coefficient  de  Gay-Lussac,  jusqu'alors 
adopte  universellement,  sans  qu'on  I'eut  verifie.  II  le  r^duisit  k  03645,  valeur 
plus  rapprocli^e  de  la  verite,  mais  un  pen  trop  faible;  tant  les  dernieres  deci- 
males  des  determinations  physiques  sont  difficiles  k  obtenir  avec  une  entidre  surete. 
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II  ne  serait  pas  possible  de  inendoniier  ici  tous  ses  memoires.  Us 
se  8iiiveDt»  presque  sans  interraptioiiy  dans  les  volomes  des  Annale$  de 
Ckimie  et  de  Phyeique,  pendant  plus  de  trente  ann^.  Paitooty 
jnsqne  dans  les  plus  simples  notes,  on  apper^oit  ses  quality  distino- 
tivesy  on  esprit  droit,  ludde,  des  conceptions  nettes,  et  la  fermet^  de 
jugement  qui  le  retient  toujours  dans  Texpression  stricte  des  £ut8. 
On  les  reconnaitrait  a  ces  caract&res,  sans  qu'elles  fossent  signto. 
Pour  montrer  le  rang  cley^  oh.  il  s'est  plao^  oomme  chimisCe,  nous 
rappellerons  seulement  ceux  de  ses  traraux  qui,  par  leur  noaveant^ 
leur  importance,  ou  les  progrcs  ult4^eurs  dont  lis  ont  ^  roiigine» 
nous  semblent  m^riter  Ic  plus  d'etre  signal^. 

Cclui  que  nous  mentionnerons  d'abord,  lui  fut  su^;^  par  nne 
obserration  qui  remoute  presque  aux  debuts  de  sa  camcre  emmique. 
£ii  1804,  M.  Alexandre  de  Humboldt,  dejk  c^l^re  par  son  Toyage 
aux  n*gious  cquinoxiales,  avait  fait  au  jeune  Cray-Lussac  I'honneur 
de  se  Tassocier  pour  des  rechercbes  d*eudiometrie.  Us  reconnurent 
que,  dans  la  formation  de  Teau,  100  parties  en  Tolume  de  gaa  oxygene, 
se  combiuent,  par  la  combustion,  ayec  un  volume  de  gas  hydrogene 
si  procbe  d'etre  egal  k  200  parties,  que  Ton  ne  pouvait  pas  r^p<mdre 
experimentalemeut  de  la  difference"^.  La  tendance  de  ces  nombres 
Tcrs  une  limitc  simple,  frappa  Gay-Lussac.  II  soup^onna  imm&Uate- 
ment  oue  le  rapport  exact  de  1  k  2  dtait  le  Tcritable,  et  que  cette 
simplieite  pouvait  bien  etre  un  fait  gdn^ral,  analogae,  pour  les 
volumes,  K  celui  que  Dalton  avait  d^uvert,  pour  les  proportions  de 
poids  siiivant  lesquelles  les  corps  forment  leurs  combinaisons  de  dif- 
ferens  ordres.  Ayant  suivi  suendeusement  cette  id^  avec  pers^ 
vcrance,  dans  tous  les  cas  d' application  qu'il  put  trouver,  il  la  presenta 
commc  certaine  quatrc  ans  plus  tard,  a  la  fin  de  1808,  non  sans  auelque 
crainte  de  la  part  de  ses  amisf.  Le  rc^ultat,  tel  qu'on  pent  Taioncer 
aujourd'hui,  consiste  en  ce  que  :  Lorsque  deuxgazae  emnbinent,  leurs 
roliimes  ont  entre  eux  des  rapports  numMques  simples;  et  le  volume 
du  compost  quails  forment^  it  ant  consider^  h  Fit  at  de  gazy  presents 
aussi  un  rapport  simple,  avec  la  somme  des  volumes  des  gaz  qui  sont 
entres  dans  la  comhinaison ,  Cette  loi  des  volumes  est  devenue  une 
des  plus  utiles  que  Ton  ait  trouvees  en  cbimie,  bien  qu'il  ait  fallu 
qucl(|ue  terns  pour  qu'on  en  sentit  la  valeur.  L'^nonce  que  nous 
venons  d'en  donner,  ne  differe  de  celui  de  Gay-Lussac,  que  par  une 
ctciuUic  et  nne  prdcision  d' application,  dues  aux  progr^  du  tems. 
liU  simplieite  des  rapports  qu'clle  suppose  n'existe,  et  ne  pent  evi- 
demment  exister,  qu'autant  que  Ton  neglige  les  inegalitc^  de  dilatation 
des  gaz,  qui,  etant  presque  toujours  insensibles  dans  les  experiences 
de  chimie  habituelles,  restreiguent,  plutot  tbeoriouement  que  pratique- 
ment,  son  usage.  II  ne  faut  pas  mettre  ^  la  charge  de  Gray-Lussac 
les  systcmes  que  Ton  a  voulu  y  rattacber,  en  ne  tenant  pas  compte 
de  cette  circonstanee  ;  car  il  ne  les  a  jamais  accept^.  Les  speculations 
hypothetiqucB  rcpugnaient  souverainement  II  la  nature  de  son  esprit. 

II  dut  sc  decider  a  faire  connaitre  cette  loi  des  volumes,  sans  plus 
de  retard,  quand  il  apper9ut  les  utiles  applications  qu'elle  avait  d^i^ 

*  Annates  de  Chimie,  tome  liii.  page  248. 

t  Memoires  de  la  Soci6t<&  d'Arcueil,  tome  ii.  page  207. 
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dans  une  »6ne  de  recherches  chimiques,  dont  il  s'^tait  activement 
occup^  ayec  M.  Thenard,  pendant  tout  le  cours  de  cette  meme  ann^ 
1808.  La  fin  de  la  pr&SMientey  1807,  venait  d'etre  illustr^  par  une 
grande  d&»uverte ;  continuation  heureuae  des  Etudes  patientea  faitea 
par  Hisinger  et  Berzeliua,  sur  le  pouyoir  du  courant  Toltaique  pour 
d&unir  lea  ^^nens  des  corps  compost.  £n  soumettant  les  effets  de 
ce  pouYoir  k  des  experiences  nombreuses  et  precises,  les  deux  chimistes 
Suedois  avaient  constat^  la  faculty  g^n^rale  qu*il  a,  non  seulement  de 
B^parer  les  principes  des  combinaisons,  mais  aussi  de  les  transporter  h 
des  poles  contraires,  par  exemple  Toxygene  des  oxides,  et  des  acides, 
au  p61e  vitr^  ;  le  principe  comple^nentaire,  au  pole  r^sineux.  Durant 
Tann^  1806,  Davy  s*ctait  profond^ment  occupe  de  ces  phenomenes 
de  transport.  Concevant  toutc  leur  importance,  il  les  avait  multi- 
pli^  vari^  et  il  avait  fait  mille  efforts  pour  fixer  les  conditions  de 
leur  accomplissement.  II  les  reprit  encore  Tannee  suivante,  avec 
des  appareUs  yoltaiques  plus  puissants,  et  il  parvint  li  decomposer 
ainsi  la  potasse  et  la  sonde.  ll  en  avait  extrait  des  substances  d'ap- 
parenoe  m^tallique,  malleables,  eminemment  conductrices  de  I'^ec- 
tridte.  D*une  vue  bardie  et  sure,  il  les  signala  d'apres  ces  caractcres, 
comme  deux  metaux  simples,  qu*il  nomma  le  potassium  et  le  sodium. 
Les  deux  alcalis  en  etaient  des  oxides.  Pendant  que  le  grand  cbimiste 
Anglais  poursuivait  avec  ardeur  les  innombrables  effets  de  ces  nou- 
yelles  suostanoes,  comme  agens  de  decomposition  des  autres  corps, 
Gray-Lussac  et  M.  Thenard  se  jetterent  ensemble  dans  cette  voie,  k 
sa  suite.  lis  ddcouyrirent,  et  annoncerent  bientot  (7  i!^iars,  1808) 
un  ^Toddi  chimique,  qui  foumissait  les  nouvelles  substances  beaucoup 
plus  abondamment  que  les  appareils  voltaiques."^  lis  pibrent  amsi 
^dier  leurs  caractcres  propres,  et  leurs  actions  sur  les  autres  corps, 
ayec  plus  de  facilite,  de  g^neralite,  de  precision.  Dans  la  multitude 
de  ses  premieres  tentatives,  Davy  avait  apper9u  des  indices  evideiis, 
mais  presque  insaisissables,  de  la  decomposition  de  Tacide  borique, 
qu'il  avait  seulement  signales,  sans  pouvoir  les  suivre,  presse  par  tant 
aautres  objets.  Mettant  ^  profit  les  agens  actifs  qu*ils  s* etaient  pro- 
cur^  les  deux  exp<^rimentateurs  Fran9ais  attaquCrent  cet  acide,  en  le 
chauffant  avec  le  potassium.  lis  lui  enleverent  ainsi  son  oxjeCne, 
isolCrent  son  radical,  qu'ils  appelcrent  fe  bore,  et  le  reprodmserent 
aussi,  par  syntbese.f     Davy  obtint  bientot  aprCs  des  r&ultats  pareib, 

*  lit  firent  arriver  Ki  potasse  et  la  soudc  fondues,  au  contact  du  fer  incandescent, 
maintenu  k  une  tris  haute  temperature.  Voyec  Kecberclies  Physico-chimiques, 
faitei  par  MM.  Gay-Lu&sac  ct  Th^nard,  tome  i.  page  74  et  suiv. 

f  La  premiere  onnonce  de  ce  proc^d^,  ct  de  tea  r^sultats,  fut  communiqu^e  k 
I'lnititut  par  une  note,  lue,  an  nom  de  Gay-Lussac  et  de  Tli^nard,  le  20  Juin  1808. 
EUe  fnt  imprim^e  imm^diatcnient,  dans  le  bulletin  de  la  Soci^t^  Philomatique,  pour 
le  moii  de  juillet  de  cette  mdme  ann^e,  page  173.  Gay-Lussac  ^tait  alors  grave- 
ment  malade  d'une  explosion  qui  avait  failli  I'aveugler.  Davy  annon^a  des  tenta- 
tives du  m^me  genre,  mais  moins  avancces,  dans  un  mcmoire  date  du  30  Juin,  qui 
eat.ins^r^  aux  transactions  philosophiques  de  180S,  voyez  page  343,  note.  Les 
resultats  d^flnitifs  des  deux  chimistes  Fran9ais  ont  ct^  consign^s  au  Moniteur,dan8 
les  Nos.  des  14  et  15  Novembre  1808.  Ceux  de  Davy  le  furent  dans  sa  If^on 
Bak^rienne,  datce  du  15  D^cembre,  qui  est  ins^'r^eaux  transactions  philosophiques 
de  1K09  ;  voyex  page  75.  Voyez  aussi  pages  41  et  42,  le  passage  oCi  il  reconnait 
avec  une  entiire  sinc^rite  qu'il  s'est  servi  du  proc6d6  (happy  method)  de  Gay-Lussac 
et  Th^nard,  pour  la  pr^paiation  du  potassium,  pr^ftrablement  k  Taction  voltaique. 
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s'dtant  ponrvu  d^rmais  de  potasuain  par  la  mfthode  chimi<iae^  dont 
il  reconnut  noblement  les  ayantages.  Pendant  cette  ann&  1808  et 
les  suiyantes,  Ics  trayaux  incessans  da  sayant  Anglais  furent>  pour 
6ay-Lussac  et  Theuard,  le  fiujet  fi^cond  d'une  yiye  et  continnelleooB- 
currcnee.  II  ne  fallait  pas  moins  qu'ime  riyalit^  auaai  acthre,  pour 
mettre  si  yitc  au  jour  tons  les  tr^rs  que  renfermait  aa  d^oonyerte. 
La  lutte  sVtablissait,  au  profit  de  la  science,  dana  les  id^ea,  comme 
daus  les  faits.  Ainsi,  une  dissidence  d'un  moment  a'^eya,  aor  la 
nature  des  substances  que  Dayj  ayait  signal^.  Les  effeta  qu'on  en 
obtenait  pouvaient  se  representer  h  peu  pr^s  anssi  bien,  en  admettant 
qu^elles  fussent,  comme  il  le  croyait,  des  m^taux  simples,  qui  fonnaient 
la  potasse  et  la  soude  par  leur  combinaison  ayec  Voxygbae ;  on  en 
supposant  qn'elles  fussent  des  hydrnres  de  ces  bases  alcaiines,  totale- 
ment  d(^pouillees  d'eau.  Cette  derni^re  interpretation  semblait  se 
rattacher  mieux  que  Tautre  aux  idees  ant^rieurement  admises  en 
France.  Sous  cette  influence,  Gay-Lussac  et  Thdnard  Tembrass^rent 
d*abord  ;  mais  une  exploration  plus  ^tendue  des  faits  la  leur  fit  en- 
suite  abandonner,  pour  reyenir  au  sentiment  de  Dayy,  qui  est  aujonr- 
d'hui  adopti^  uniyersellement  dans  toute  Textension  qu*il  Ini  ayait 
donucc  des  Torigine ;  les  experiences  ult^rieures  I'ayant  pleinement 
confirmc*. 

Uiie  altcmatiye  d'interpr^tation  analogue  s'offrit  encore  k  leur 
esprit,  quand  eux,  et  Dayy  egalement,  se  seryirent  du  potassiiun,  pour 
cssayer  de  decomposer  les  deux  corps  que  Ton  appelait,  k  cette  ^X)qae, 
Taeide  muriatiquc,  et  I'acide  muriatique  oxyg^^.  Mais,  quoique  la 
question  fut  particuliere,  elie  ayait  une  importance  capitale  pour  la 
theorie  de  Lavoisier,  jusqu'alors  univcrsellement  admise.  Dans  cette 
theorie,  Tacide  muriatique  devait  ctre  le  premier  d^^  d* oxidation 
<run  radical  inconnu  ;  ct  Tacide  muriatique  oxygoi^  en  ^ait  le 
deuxieme.  En  combinant  ce  second  corps,  k  I'^tat  de  gaz  sec,  ayec 
rbydrogcue  gazcux,  on  reformait  le  premier,  qui,  alors,  devait  contenir 
de  i'eau.  Or,  aucun  proc6d6,  aucun  agent  chimique,  ne  r^ussissait 
k  y  faire  constater  la  pr^ence  des  deux  elemens  de  cette  eau,  qu*on 
y  supposait ;  et  Ton  n'en  pouvait  jamais  d^ager  qu'un  seul,  1' hydro- 
gene.  D'une  autre  part,  on  ne  parvenait  pas  k  extraire,  du  gaz  mu- 
riatique oxygen^  sec,  la  moindre  trace  d'oxygene.  Apr^  une  active 
concurrence  de  recherches  exp<^rimentales,  varices  des  deux  cot^, 
avec  une  cgalc  perseverance,  Gay-Lussac  et  Th6nard  apper9iirent  que 
Ton  pouvait  cluder  la  difficult^,  en  intcrvertissant  les  relations  th^ 
riques  des  deux  corps  ;  c'est  k  dire,  en  consid6rant  celui  qu'on  appelait 
oxygen^  comihc  une  substance  simple,  qui,  par  sa  combinaison  avec 
rhydrogcne,  formait  Tautre  acidef .  Cette  nouvelle  vue  faisait  br^he 
21  la  theorie  de  Lavoisier,  oh  Ton  suppose  que  I'oxyg^ne  est  le  seul 
principe  acidifiant.  lis  se  bom^rent,  trop  prudemment  peut-etre,  k 
la  presenter  comme  ^^alemeut  compatible  avec  les  faits  ;  et,  retenus 
T)ar  la  consideration  des  grands  changemens  qu'elle  n^ssitait,  dans 
rensembledcleurs  rapports,  jusqu'alors  admis,  ils  continu^rent  d'em- 

*  Voycz  la  discussion  de  ce  point  de  th^onci  Recherches  Physico-Cbimiquei, 
tome  ii.  page  218  et  siiiv. 

t  M6moiren  de  la  Sod6t6  d'Arcueil,  tome  ii.  page  358.  La  k  I'liutitat  le  S7 
F^^vrier  1B09. 
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ployer  Taiicieime  interpr^tatum  oomme  ^rif&nhle.  Davy  n'^taitpaa 
astreint  aux  monies  raenrea.  Aprte  beauconp  de  tentativet,  faites 
dans  randeime  Toie,  il  se  pronon9a  excluBivement  pour  Tid^  que 
I'acide  muriatique  oxyg^^  ctait  une  substance  simple,  et  il  lui  donna 
le  nom  de  chlorine,  en  fran9ai8  chlare,  qu*on  ltd  a  conserve"^.  Ce 
choix  dtait  confonne  aux  r^les  de  la  philosophie  expcrimentale, 
n'exigeant  ou'une  seule  hypoth^,  celle  de  la  simplicite  du  chlore, 
tandis  que  1  autre  interpretation  en  exigeait  trois,  savoir :  lajprdsence 
de  I'oxyg^e  dans  nn  des  corps;  de  Teau  dans  Tautre  ;  et,  en  outre, 
Fexistenoe  du  radical  inconnu.  Mais  Tinitiative  du  doute,  et  Tenoned 
de  I'altematiTe,  appartiennent,  par  leur  date,  aux  deux  chimistes 
Fran9ai8,  comme  Davy  Ta  reconnu  lui-memef.  Or,  si  Tonconsid^re 
la  grande  autoritd  des  opinions  qui  n%naient  autour  d*eux,  on  trouvera 
qu'il  a  fallu  beaucoup  de  force  et  d'inddpendance  de  jugement,  pour 
8  en  affranchir,  meme  jusque  Ik,  C*est  ce  que  des  t^moins,  encore 
viTans,  pourraient  attester. 

Les  Tues  que  cette  controyerse  avait  fait  naitre,  devinrent  tr6s 
utiles  k  Qay-Lussac,  lorsque  vers  la  fin  de  1813,  son  attention  se 
porta  sur  une  nouvelle  substance,  qu'un  manufacturier  Fran^ais, 
M.  Courtois,  avait  d^uverte  dans  les  lessives  de  Yarecks.     Le  G 
D^mbre,  il  lut  k  Tlnstitut  un  court  m^moire,  dans  lequel  il  dta- 
blissait  ses  propridtes  distiuctives,  et  la  dcsignait,  comme  substance 
simple,  par  le  nom  d!Iode,  en  Anglais  Iodine,  qui  lui  est  rest^.  Ayant 
reconnu,  d^  ces  premieres  ^preuves,  son  analogic  avec  le  chlore,  il 
r avait  engag^  aussitot,  dans  une  multitude  de  combinaisons  paralleles, 
oh  elle  porta  des  caract^res  semblables.     11 T avait  combing  de  meme 
avec  rbydrog&ne,  et  en  avait  obtenu  ainsi  un  acide  puissant,  qu'il 
appela  Aydnodique,  s'autorisaut  de  ce  nouveau  fait,  pour  se  ratlier 
ouvertement  au  mode  d' interpretation  qu*il  avait  voulu  d'abord 
adopter,  dans  le  cas  du  cblore.     Quinze  jours  apr^s,  le  20  Dccembre, 
il  annon9a  qu'il  ^tait  parvenu  k  combiner  aussi  I'iode  avec  Toxygene, 
d'ou  resultait  un  deuxieme  acide,  qu'il  appelait  Viodique,'  Ceci 
pouvait  paraitre  un  apper9u  contestaole ;  il  le  confirma  plus  tard, 
par  une  autre  voie.     Dans  I'intervalle  de  ces  deux  communications, 
Vavy  se  trouvait  ii  Paris,  son  genie  lui  ayant  servi  de  titre  k  un  passe- 
port  exceptionnel.     On  vit  alors  un  bel  exemple  d' Emulation  scien- 
tifique.     On  lui  avait  donnd  quelque  pen  de  la  nouvelle  substance. 
II  en  fit  des  essais  en  petit,  avec  cette  adresse  ingenieuse,  qui  lui 
faisait  trouver,  dans  les  moindres  objets,  des  instrumeus  d'expcri- 
mentation.     A'  la  pri^re  de  ses  amis,  au  nombre  desquels  etaient  ses 
<Smules,  il  consign  a  le  resiund  de  ses  observations,  dans  une  note,  qui 
fut  lue  h  rinstitut  le  13  Dccembre,  aprcs  la  premiere,  et  avant  la 
seconde  communication  de  Gay-Liussac.     Tons  deux,  depuis,  conti- 

*  Researches  on  the  oxy muriatic  acid,  &c.f  Philos.  Trans,  for  1810,  p.  231.  Lu  4 
U  Socitii  Royalele  12  Juiilet  1810.  Dakerian  Lecture.  Phil.  Trans,  fur  1811, 
lu  &  la  Societe  Royale  le  15  Novembre,  1810. 

f  Researches  on  the  oxymuriatic  acid,  &c.  Philosoph.  Trans,  for  1810,  page 
237.  Voyex  aussi,  dans  ce  m#me  m^moire,  page  232,  la  citation  faite  par  Davy,  des 
recherches  de  Gay-Lussac  et  Thenard,  publiees  dans  le  2e  vol.  de  la  Society  d*Ar- 
cucil,  oik  rinitiatire  de  la  nouvelle  hypotbdse  est  consignee. 
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nu^rent  k  s'occuper  de  ce  suiet,  peDdant  Tanii^  smvantey  avec  une 
^ale  activity  d'esprit,  mais  dans  des  conditions  de  trayail  bien  dif- 
ferentes.  Davy,  devenu  riche  par  un  manage  recent,  se  rendait  avec 
sa  femme  en  Italic.  Quelques  instrumens  de  pr&^ision,  et  de  mani- 
pulation, quelques  reactifs  chimiques  bien  purs,  les  plus  indispen- 
sables,  lui  composaient  un  laboratoire  portatn,  qui  le  suivait  partont, 
et  lui  suffisait.  II  n'avait  k  sa  disposition  qu'une  petite  quantit^ 
d'iode,  et  ne  pouvait  donner  aux  exp<^riences  que  les  momens  de 
loisir  d*un  voyage  d*agrement :  mais  sa  pensce  y  dtait  toujoura.  Des 
trois  memoires  qu'il  aoressa  ^  la  Societe  B^ale,  au  sujet  de  Fiode, 
le  premier  est  date  de  Paris,  le  second  de  Florence,  le  troisi^e  de 
Rome*.  Ce  dernier  est  du  mois  de  Fevrier,  1815.  II  contient  la 
decouverte  de  Tacide  iodique,  k  Tctat  solide  et  cristallis^  tandis  que 
Gay-Lussac  ne  Tavait  obtenu  qu'en  dissolution  dans  I'eaa,  ou  en 
combinaison  avec  des  bases,  de  maniere  k  en  donner  toutefois  Tanalyse 
exacte.  Du  reste,  par  une  cons^uence  naturelle,  ces  memoires  de 
Davy  oifrent  une  ricbe  collection  de  faits  d^tacb^s,  babilement  vus, 
plutot  qu'un  travail  d*ensemble.  Gray-Lussac,  mieux  pourvu  de 
matiere,  d' instrumens,  et  de  tems,  effectua  ce  travail  dana  les  sept 
premiers  mois  de  ISMf.  Guid^  par  Tanalogie  qu'il  avait  reconnue 
entre  le  cblore  et  Tiode,  il  ddveloppa  savamment  et  patiemment  ce 
parallele  ;  la  suivit  dans  toutes  ses  combinaisons,  acides,  salines,  m^ 
talloides,  ^thcrdes,  dont  il  assigna  la  composition  ;  et  il  fixa  toutes  ses 
proprietcs  specioles,  si  exactement,  que  Ton  a  pu  seulement,  depuis, 
ctendre  les  r&ultats  qu*il  avait  obtenus,  ou  pcrtectionner  les  proc^^ 
qu'il  avait  employes,  sans  rien  trouver  k  reprendre  k  ses  determi- 
nations. E'taut  parvenu  a  extraire  Tacide  iodique,  des  iodates,  le 
meme  sentiment  ae  correspondance  le  conduisit  a  extraire  pareille- 
ment  Tacide  chlorique,  des  chlorates,  d'ou  on  ne  I'avait  pas  encore 
retire  ;  et  ii  en  donna  T  analyse  exacte  en  proportions  de  poids,  ainsi 

?ue  de  volumes.  Son  memoire,  iusere  au  tome  91  des  Annales  de 
'himie,  prcsente  un  remarquable  ensemble  de  toutes  les  connaissances 
physiques  et  chimiques,  appiiquees  a  T^tude  d'un  nouveau  corps,  avec 
une  suretc  de  jugement,  et  une  finesse  de  tact,  qui  ne  laissent  rien 
d'incertain  ou  d^inexplor^.  II  est  aussi  complet  et  parfait  qu'un 
travail  chimique  peut  Tetre,  a  son  temps  donne.  C'est  \k  que  Gay- 
Lussac  prdseiita  le  premier  exemple  de  Temploi  qu'on  peut  faire  de  la 
loi  des  volumes,  pour  conclure,  par  induction,  la  density  des  vapeurs 
des  corps,  que  Ton  ne  sait  pas  vaporiser  mat^riellement.  II  se  scrvit 
de  cette  mcthode  pour  calculer  la  density  de  la  vapeur  de  Fiode  qui 
n'dtait  pas  encore  connue,  et  Texp^rience  a  confirm^  depuis  cette  ae- 
termination,  si  bardie  alors. 

Un  an  plus  tard,  en  1815,  Gay-Lussac  mit  le  sceau  k  sa  reputation 
de  chimiste,  par  la  decouverte  de  Tazoture  de  carbone,  ou  cyanoghie, 
Ind^pendamment  d'une  multitude  de  faits  nouveaux  qu'elle  a  donn^, 

*  Transactions  Philosophiques  pour  18 14,  page  74,  dat6  de  Paris,  10  IHcenibre 
]  8  i  3,  lu  &  la  Soc.  Re.  20  Janvier,  1814;  m^me  volume,  page  487,  dat6  de  Florence 
23  Mars,  1814,  In  d  la  Soc.  Re.  16  Juin  1814.  Trans.  Philos.  pour  1815.  page 
203,  dat6  de  Rome,  10  Fevrier,  1815,  lu  ik  la  Soc.  Re.  20  Avril  1815. 

t  Son  memoire  fut  lu  4  I'lnstitut  le  ler  Aout  1814. 
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et  de  la  lumiire  qu'eOe  a  yttie  var  beauconp  de  points  joBqu'alon 
obscon,  cette  d^ayerte  a  4ii  d'une  haute  importance  pour  la  science 
chimique,  sons  denx  rapports.  D'abord,  parcequ'elle  a  offert  le  pre- 
mier exemple  d'un  corps  compos^  qui  porte,  et  garde,  dans  ses  com- 
binaisonSy  les  caract^res  de  simultaneity  que  Ton  avait  cru  jusqu'alors 
appartenir  aux  substances  r^put^  simples ;  en  outre,  parceque, 
▼enant  apr^s  celle  de  I'iode,  et  de  rhypotn^e  faite  sur  la  simplicity 
du  chlore,  elle  acbeva  de  montrer  avec  Mdence  que  Toxjg^ne  n'entre 
pas  comme  figment  n^cessaire,  dans  la  composition  des  corps  qui  pos- 
sMent  les  propri^t6i  d'un  acide  ou  d'un  sel.  Gay-Lussac  ^tudia  ce 
nouveau  produit,  dans  toutes  ses  phases  de  combinaison  et  d^isole- 
ment'*' :  il  d^termina  toutes  ses  propri^t^  physiques  et  chimiques, 
imm^diates.  II  d^nit  rigoureusement  sa  composition  par  deux  pro- 
cidia  d'analyse  precis,  et  divers;  d'abord  en  le  faisant  detonner 
dans  Teudiom^tre  de  Volta ;  puis  en  le  briUant  par  le  bioxide  cuivre ; 
ce  qui  ^tait  un  perfectionnement  considerable  de  la  methode  qu'il  avait 
anterieurement  imaging  avec  M.  Thdnard,  pour  analyser  les  mati^res 
organiaues  par  voie  de  combustion.  II  ddveloppa  alors  toutes  les 
particularity  de  constitution,  tant  du  cyanog^ne  meme,  que  de  ses 
combinaisons,  dans  leurs  rapports  avec  la  loi  des  volumes  qu'ii  avait 
d^uverte.  On  retrouve,  dans  ce  beau  travail,  toutes  les  excellentes 
qualit&  d'esprit  qu'il  avait  montr^  dans  Tetude  de  I'iode.  Mais  la 
sagacity  et  la  surety  avec  lesquelles  il  sut  soisir  les  caract^res  si  im- 
pr^vus  du  nouveau  produit  qu'il  avait  forme,  compl^t^rent  Tidt^e  que 
Ton  avait  con9ue  de  son  mente,  eny  ajoutant  la  gloire  d*un  inventeur 
p^&rant  et  prudent. 

Ici  il  donna  le  second  exemple  pratique,  de  la  loi  des  volumes  em- 
ploy^ pour  calculer  la  density  des  vapeurs  des  corps  uon  vaporisables. 
Les  nombreuses  verifications  qu'il  en  avait  faites  sur  les  composes 
divers  des  corps  gazeux,  lui  ayant  inspire  toute  confiance  dans  ses  ap- 

Elications,  il  eut  la  hardiesse  d*en  conclure  la  densite  que  devait  avoir 
i  vapeur  du  carbone,  laquelle  se  trouvait  etre  un  element  commun  a 
toute  la  s^rie  des  produits  qu*il  avait  k  ^tudier.  II  I'infera  de  la  com- 
position de  Tacide  carbonique,  en  supposant  que  1  volume  de  ce  goz 
renferme  1  volume  d*oxygene,  plus  1  volume  de  vapeur  de  carbone, 
sans  condensation  ;  et  le  nombre  ainsi  obtenu  lui  servit  ensuite  avec 
succ^s,  pour  exprimer  tons  ses  autres  produits  par  des  rapports  simples 
de  volumes,  d*oii  r^sultait  leur  composition  pouderale.  Evidemment, 
la  certitude  de  ce  genre  d'induction  n*est  pas  absolue,  puisqu'elle  se 
fonde  sur  le  rapport  de  contraction  ou  d* expansion  que  Ton  attribue 
aux  vapeurs  composantes,  dans  les  vapeurs  composees,  en  leur  appli- 
quant  de  plus  la  loi  de  Mariotte,  qui  ne  s* v  adapte  pas  avec  une  entiere 
ngueur.  Mais,  sauf  ce  dernier  inconvenient  qui  est  inevitable,  le 
rapport  suppose  devient  d'autant  plus  probable,  qu'on  retablit,  dans 
chiaque  cas,  sur  des  analogies  de  combinaisons  plus  intimes.  D'ailleurs, 
d'apr^s  le  principe  general  de  la  loi,  si  le  nombre  representatif  de  la 
densite  auquel  on  est  conduit  n^est  pas  le  veritable,  il  en  sera  toujours, 
approximativement,  un  multiple  simple ;  ce  qui  permettra  de  Tintro- 
duire  dans  la  serie  des  combmaisonsy  sans  denaturer  leurs  relations 

*  Aonalct  dt  Chimiti  tome  zcv.  p«g«  1S6,  et  luiT. 


1022 

essentieUes.  Cette  extension  donn^  par  Grty-LiuMac  ii  la  th^rie  des 
proportions  d^iinies,  a  it6  une  des  innovations  les  plus  hardies  et  lea 
plus  f<6oondes  que  Ton  ait  apport^>  de  nos  jours,  dans  la  science 
chimique. 

Poursuivant  toujonrs  la  meme  vue^  il  montra  peu  apr^  dans  une 
courte  note,  comment  des  corps  oompoads,  physiquement  tr^  divan, 
^tant  consid^rA  k  T^tat  de  gas,  peuvent  Itre  iddalement  constitnA  par 
de8grouppesdeTapenr8,reprdBentantd'aatres  corps,  toukmrs  lesm&nes, 
mais  assemble  en  nombres  divers  et  simples,  de  volumes  gazeux.* 
Cette  conception  est  reconnue  aujourd'hui  commela  senle  rationnelle 
et  g^idrale,  par  laquelle  on  puisse  exprimer,  et  mettre  en  Evidence,  ks 
rapports  de  composition  des  substances  organiques  entr'dles.  II  ne 
faut  pas  imputer  k  ce  prindpe  Tabus  qu'on  en  a  pu  faire,  en  prenant, 
centre  I'intention  de  son  auteur,  ces  possibilitoi  de  repr^ntation, 
pour  des  r^alit^i  absolues,  comme  cela  est  arriv^  trop  souvent. 

L'espaoe  nous  manque,  pour  analyser,  m£me  pourmentionner,  une 
foule  d'autres  travaux  importans  de  Gay-Lussac.  Nous  avons  pu 
dter  seulement,  parmi  leur  grand  nombre,  ceux  qui  nous  ont  paru  le 
mieux  le  caractdriser.  Pendsnt  les  annte  qu'il  y  oonsacra,  son  talent 
reconnu  I'fleva,  sans  effort,  k  tons  les  honneurs  des  sciences.  Plro- 
fesseur  de  physique,  on  de  chimie^  dans  plusieurs  ^ablissemena  publics^ 
il  porta  dans  son  enseignement^  comme  partout  ailleurs,  la  dignit^ 
simple,  et  un  peu  froide  de  ses  maniires,  avec  la  nettet^  la  draiture^ 
la  justesse  d'apprdciation,  qui  6taient  habituelles  k  son  esprit.  Mais 
ensnite,  une  autre  carri^re,  sinon  plus  belle,  ou  plus  attrayante,  du 
moins  plus  profitable  ^  ses  int^rets,  de  fortune,  s*ouvrit  pour  lui,  et 
Tabsorba  bientot  presque  entierement.  Depuis  1805,  il  ^tait  menibre 
du  comit^  consultatif  des  arts  et  manufactures,  ^tabli  pr&s  le  minist^re 
du  commerce.  £n  1818,  on  I'attacha  aussi  k  radministration  des 
poudres  et  salpetres.  II  s'^tait  mari^  en  1808,  k  une  personne  dont 
l*affection  rdpondait  k  la  sienne,  et  il  ^tait  devenu  p^re  de  famille. 
Dans  ces  circonstances,  il  parut  regarder  d^rmais  comme  un  devoir 
de  toumer  son  talent  vers  les  appucations.  Ce  fut  ainsi  qu*il  publia 
Buccessivement  des  instructions  pratiques  d'une  grande  utilite,  sur  la 
fabrication  de  Facide  sulfurique  hydrate,  sur  les  essais  des  chlorures 
decolorans,  des  alcools,  des  alcalis  employ^  aux  usages  du  commerce, 
&c.  On  y  retrouve  son  meme  caractere,  d'adresse  ingdnieuse,  d' exac- 
titude, d  nabilet^  prudente,  adapts  avec  une  rare  intelligence  k  la 
simplicite  des  manipulations  industrielles.  £n  cherchant  a  se  rendre 
rindustrie  profitable,  il  voulait  aussi  Tavancer;  et  son  int^ritd  n'aurait 
consenti,  pour  aucun  prix,  comme  le  font  tant  d^autres,  4  propager, 
ou  k  etayer  par  Tautorit^  de  son  nom,  des  proc^&,  ou  des  entreprises, 
dont  le  succes  ne  lui  aurait  pas  paru  assure  scientifiquement.  C'dtait 
toujours  le  meme  homme,  dans  une  autre  sphere.  En  1829  il  fut 
nomme  essayeur  du  bureau  de  gorantie  de  la  monnaie,  emploi  tres 
lucratif ;  et,  au  lieu  des  proci^es  de  la  coupellation  employes  exda- 
sivemcnt  jusqu^alors,  il  imagina,  et  introduisit  dans  les  operations 

Su'on  lui  eonfiait,  Tessai  de  l*argent  par  la  voie  humide,  ce  qui  leur 
onna  un  d^e  nouveau  et  remarquable,  de  fiicilite,  de  rapidity  de 

*  \i\i\«L\et  de  Chimie,  tome  xct.  page  311. 
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pr^dmon.  U  prit  aiiasi  de  s&ieuz  int^ts  daiui  nne  fabriqne  de  glaces, 
qui  fKirent  sands  de  grands  avantases  r^ciproques.  Depuis  qu'il  fut 
entr^  dans  cette  Toie  des  affiures,  u  dut,  pour  sa  consistance  mSme, 
d^sirer  d'ayoir  one  place  dans  les  grandes  assemble  politiques. 
II  fut  nomm^  membre  de  la  chambre  des  ddput^  en  1831 ;  puis,  en 
1839,  membre  de  la  cbambre  des  pairs.  Mais,  beareusement  pour 
lui,  il  dchappa  aux  inconvdniens  de  ces  positions  p^rilleuses,  parceque, 
n'y  remplissant  que  le  rdle  passif  d'un  savant  consid^rd,  il  s'arrangeait 
politiquement  k  peu  pr^  de  tout,  et  ne  faisait  obstacle  k  personne. 
Cette  demifere  pbase  de  sa  vie  fut  done  bonorablement  industrielle  et 
sociale,  plut6t  que  sdentifique.  II  est  mort  le  9  Mai  1850,  d*une 
atropbie  du  cceur,  dans  sa  72e  ann^  apres  s'etre  longtems  bercd  de 
Tesp^rance  de  revenir  un  jour  aux  nobles  travauz  qui  avaient  fait  sa 

The  Rxv.  William  Kirby»  M.A.,  Rector  of  Barham,  Suffolk, 
was  bom  at  Witnesham  Hall  in  that  county,  the  residence  of  his 
father,  who  was  by  profession  a  solicitor,  Sept.  18,  1759.  His 
mother  was  Lucy,  daughter  of  Mr.  Daniel  Meadows  of  the  same 
parish.  His  graudfather,  John  Kirby  (born  1690),  as  we  learn  from 
a  notice  by  a  near  relative  in  the  *  Literary  Gazette*,  wrote  *  The 
Soffolk  Traveller,'  a  work  of  considerable  reputation  in  its  day ; 
and  his  uncle,  Joshua  Kirby,  was  the  author  of  *  Dr.  Brook  Taylor  s 
Perspective  made  easy.'  This  Joshua  Kirby  was  the  intimate 
friend  of  Gainsborough,  who  directed  by  his  will  that  he  might  be 
buried  by  his  side — a  desire  which  was  carried  into  effect, — and  was 
appointed  to  the  office  of  Comptroller  of  the  works  at  Kew,  by  His 
Majesty  George  III.,  with  whom  he  was  a  great  favourite.  Mrs. 
Trimmer  was  his  daughter,  and  consequently  first  cousin  to  Mr. 
Kirby. 

Mr.  Kirby  was  educated  at  the  Grammar  School  at  Ipswich, 
whence  he  removed  in  his  seventeenth  year  to  Caius  College,  Cam- 
bridge. Here  he  pursued  his  studies  with  diligence,  and  laid  so 
good  a  foundation,  that  he  subsequently  earned  the  reputation  of 
being  a  sound  and  accurate  scholar.  In  the  year  1781  he  took  the 
degree  of  B.A.;  in  the  year  1782  he  was  admitted  into  holy  orders, 
having  t>een  nominated  by  the  Rev.  Nicholas  Bacon  to  the  joint 
curacies  of  Barham  and  Coddenham.  By  his  exemplary  conduct 
in  the  discharge  of  his  parochial  duties,  he  so  gained  the  esteem  of 
Mr.  Bacon,  that  he  left  him  by  his  will  the  next  presentation  to  the 
rectory  of  Barham;  to  this  he  was  inducted  in  the  year  1796,  so 
that  for  sixty-eight  years  he  exercised  his  ministry  in  the  same 
charge,  residing  also  in  the  same  parsonage-house. 

Mr.  Kirby *s  first  love  for  natural  history  was  awakened  by  his 
mother  occasionally  lending  him,  when  a  boy,  some  of  the  more 
showy  foreign  shells  from  her  cabinet  to  play  with,  as  a  reward  for 
good  conduct.  He  was  accustomed  to  ask  for  his  favourite  Shells 
by  their  names,  which  he  learned  from  his  mother,  and  to  this 
early  pleasurable  association  of  the  nomenclature  of  objects  of  ua* 
turai  history,  with  the  objects  themselves,  it  is  probable  that  he 
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derived  no  small  portion  of  the  pleasure  whieh  he  felt  in  his  ma- 
turer  years,  from  the  dry  and  tedious  investigations  (as  some  would 
have  deemed  them)  in  which  he  delighted  to  engage,  to  ascertain 
the  names  and  the  relative  priority  of  those  given  by  former  na- 
turalists, to  any  plant  or  insect  before  him. 

Mr.  Kirby's  taste  for  natural  history  lay  dormant  during  his  uni- 
versity studies,  as  so  often  happens  in  similar  cases,  but  was  re- 
excited  as  soon  as  he  entered  on  his  curacy,  proving  how  important 
it  is  that  an  early  bias  in  this  direction  should  be  given  in  youth, 
and  how  vast  a  fund  of  enjoyment  is  lost  to  our  clergy  from  the 
unfortunate  neglect  of  this  science  in  our  schools*  The  land-shelb 
about  Barham,  which  it  is  probable  from  his  boyish  predilections  he 
woidd  first  collect,  being  soon  exhausted,  he  naturally  turned  bis 
attention  to  botany,  and  in  the  course  of  time  became  thoroughly 
acquainted  with  the  flowering-plants  around  him,  which  he  inves- 
tigated by  the  aid  of  Smith's  '  English  Botany '  and  other  botanical 
works.  When  these  were  becoming  scarce,  that  he  began  to  ob- 
serve the  Cryptogamic  tribes,  may  be  inferred  from  his  having  one 
day  in  the  spring  of  1809  conducted  Sir  W.  Hooker  and  Mr.  Spence 
to  the  habitat  of  a  rare  species  of  Marchantia?  on  a  particular 
bank,  several  miles  from  Barham, — the  excursion  ending  in  a  ludi- 
crous adventure,  which  in  after  years  he  often  related  when  spteak- 
ing  of  his  natural  history  rambles. 

How  far  his  Cryptogamic  investigations  would  have  been  pur* 
sued,  it  is  impossible  to  say ;  but  it  is  not  unlikely  that  but  for  an 
incident  which  turned  his  thoughts  into  another  channel,  that  of 
Entomology,  he  might  have  been  led  to  carry  them  out  with  the 
characteristic  ardour  with  which  he  followed  up  every  pursuit  in 
which  he  engaged,  and  that  Mosses,  Lichens  and  Confervse  would 
have  absorbed  that  attention  which  he  afterwards  gave  exclusively 
to  insects. 

The  incident  referred  to,  which  he  has  himself  very  graphically 
related  in  the  *  Introduction  to  Entomology'  (vol.  ii.  p.  227)i  waa 
his  accidentally  observing  and  being  led  to  admire  and  preserve  a 
yellow  Cow-lady  (Coccinella  22'punctata)f  which  was  crawling  on 
his  window-sill.  So  little  up  to  this  time  had  he  attended  to  in- 
sects, that  this  species,  which  is  not  uncommon,  struck  him  with 
surprise  and  admiration,  and  led  him  forthwith  to  search  for  others ; 
and  every  new  acquisition  increasing  his  wonder  and  delight  with 
the  vast  and  beauteous  region  of  Nature  thus  opened  to  his  view,  he 
threw  aside  botany  and  devoted  himself  wholly  to  entomology — 
thus  affording  another  proof,  how  great  events  spring  from  small 
causes. 

While  collecting  and  studying  the  insects  round  Barham  for 
some  years,  during  which  he  communicated  several  valuable  papers 
to  the  Linnean  Society,  of  which  he  had  become  a  Fellow,  he  par- 
ticularly directed  his  attention  to  the  tribe  of  wild-bees,  and  finding 
how  few  of  them  were  described  and  how  little  they  had  been  syste- 
matically studied,  he  made  notes  on  the  various  species  and  fami- 
lies, till  at  length  his  materials  were  so  considerable  as  to  become 
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the  foundation  of  his  great  work,  the  '  Monographia  Apum  Angliae/ 
which  appeared  in  1802,  in  two  volumes  8vo.  This  work  would 
have  been  thought  remarkable  as  the  unaided  production  of  a  coun- 
try clergyman  and  entomologist  of  no  loDg  standing,  had  it  been  a 
mere  description  of  a  greatly  extended  number  of  the  previously 
recognised  British  species  of  the  Linnean  genus  Apis ;  but  when  we 
consider  that  he  had  not  only  brought  together  and  described  up- 
wards of  two  hundred  species  of  the  tribe,  but  with  an  admirable 
largeness  and  correctness  of  view  had  divided  them  into  numerous 
families  and  subfamilies,  so  natural,  that  most  of  them  have  since 
been  adopted  as  genera,  and  that  he  took  lessons  in  the  art  of  etch- 
ing for  the  express  purpose  of  being  enabled  to  give  a  correct  idea 
of  the  parts  of  the  mouth  on  which  his  divisions  were  mainly  founded, 
we  shall  not  be  surprised  that  it  excited  the  warmest  admiration  of 
British  and  foreign  entomologists  on  its  appearance,  and  at  once 
elevated  him  to  the  rank  of  one  of  the  first  entomologbts  of  the 
age. 

During  the  next  five  or  six  years,  Mr.  Kirby  collected  materials 
for,  and  contributed  to  the  Linnean  Society,  two  very  valuable 
papers  on  the  genus  Apiariy  in  which  he  described  a  great  number 
of  new  species. 

In  the  year  1808,  Mr.  Spence,  who  had  carried  on  an  active  en- 
tomological correspondence  with  Mr.  Kirby  for  the  preceding  two 
or  three  years,  proposed  to  him,  with  the  view  of  remedying  the 
want  of  a  good  English  introduction  to  the  science,  that  they  should 
jointly  write  one —  a  proposal  to  which  Mr.  Kirby  at  once  assented, 
as  he  did  to  Mr.  Spence's  subsequent  extension  of  it,  that  the  work 
should  not  be  merely  technical  as  was  his  first  idea,  but  be  thrown 
into  a  popular  form,  comprising  under  various  heads  all  the  known 
facts  relative  to  the  habits  and  economy  of  insects,  and  their  noxious 
or  useful  properties,  &c.,  and  in  the  shape  of  letters  so  as  to  admit 
of  a  more  discursive  mode  of  treating  the  subject.  The  general 
plan  having  been  thus  agreed  on,  Mr.  Spence  spent  several  weeks 
with  Mr.  Kirby  at  Barham,  in  the  spring  of  1809,  to  fill  up  its  de- 
tails, and  to  commence  the  letters  on  external  anatomy  and  orbmo- 
logy,  which  were  the  portions  first  written,  and  on  this  occasion  and 
on  similar  visits  in  subsequent  years,  every  term  and  its  definition 
were  discussed  by  the  authors,  and  the  other  letters  written  by 
each,  jointly  criticised. 

It  would"  not  be  easy  to  overrate  the  influence  which  this  work 
(of  which  vol.  i.  was  published  in  1815,  vol.  ii.  in  1817,  and  vols, 
ill.  and  iv.  in  1826)  had  on  Mr.  Kirby 's  subsequent  entomological 
career.  Not  only  did  it  supply,  under  its  various  heads,  suitable 
places  for  introducing  from  his  note-book,  his  numerous  detached 
observations  during  many  years,  on  the  manners,  economy,  &c.  of 
insects,  which  but  for  this  opportunity  would  probably  have  been 
lost  to  the  world,  but  the  necessity  of  extending  his  former  studies 
as  to  the  anatomy  and  nomenclature  of  the  parts  of  bees,  to  those  of 
all  the  other  orders,  and  of  investigating  many  new  points  of  their 
history,  led  to  a  great  accession  to  his  previous  knowledge,  which 
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bore  ample  fruit  both  in  the  work  in  question  and  in  his  ftitufe 
onet. 

Of  these,  following  his  admirable  paper  on  his  new  order  **Sinpi-' 
tpUra'*  and  his  ** Century  of  Insects  '  in  the  'Linnean  Transac- 
tions,' the  most  important  was  his  *  Bridgewater  Treatise/  ^^  On  the 
History,  Habits  and  Instincts  of  Animals,"  published  in  the  76th 
year  of  his  age,  in  which  he  brought  together  a  vast  number  of 
curious  and  important  facts  in  the  natural  history  of  animals,  and 
ui^ed  their  application  in  proof  of  the  wisdom  and  goodness  of  the 
Creator  with  that  persuasive  and  pious  ardour  with  which  he  always 
endeavoured  to  lead  his  readers,  like  himself,  **  to  see  God  in  all 
things.'* 

This  is  not  the  place  to  enumerate  the  titles  of  his  numerous  less 
important  papers  in  the  '  Zoological  Journal,'  and  other  periodical 
works  on  natural  hbtory,  and  it  must  suffice  to  notice  his  last  great 
work,  the  entomological  portion  of  the  *  Fauna  Boreali- Americana' 
of  Sir  John  Richardson,  published  in  a  quarto  volume  in  18S7,  in 
which  he  described  the  insects  of  the  northernmost  region  of  Ame- 
rica with  a  largeness  of  grasp  as  to  their  generic  and  family  rehi- 
tions,  and  a  clearness  and  accuracy  as  to  their  specific  characters, 
fully  proving  that  at  the  very  advanced  age  of  neariy  eighty,  his 
entomological  zeal  and  acumen  had  not  diminished. 

Some  time  before  the  publication  of  thb  work,  Mr.  Kirby,  feeling 
that  his  entomological  cai*ecr  was  appropriately  closed  by  it,  gave 
his  whole  collection  of  British  and  Foreign  Insects  to  the  Entomo- 
logical Society  of  London,  of  which  he  had  been  elected  the  Ho- 
norary President  on  its  establishment  in  1833 — a  noble  gift,  for 
which  future  cntomologit^ts^,  who  will  thus  have  access  to  the  very 
species  he  described  in  his  various  works,  will  feel  a  deep  debt  of 
gratitude. 

Constant  and  unwearied  as  were  Mr.  Kirby 's  entomological  la- 
bours, they  never  encroached  on  his  professional  and  social  duties. 
His  parisliioners  of  every  class  looked  up  to  him  as  a  father,  on 
whose  advice,  sympathy  and  assistance  they  might  confidently  rely, 
and  the  whole  tenor  of  his  long  life  proved  him  to  be  at  once  one 
of  the  kindest  of  friends  and  most  simple-minded,  warm-hearted 
and  pious  of  men. 

Mr.  Kirby  was  elected  a  Fellow  of  the  Royal  Society  in  1818.  and 
became  one  of  the  Linnean  Society  soon  after  its  institution  in  1788. 
Besides  being  Honorary  President  of  the  Entomological  Society  and 
President  of  the  Ipswich  Museum,  he  was  a  Fellow  of  the  Geologi- 
cal and  Zoological  Societies,  and  an  Honorary  Member  of  several 
foreign  societies.  He  died  July  4, 1850,  aged  ninety  years  and  teu 
months,  and  was  buried  in  the  chancel  of  his  church  at  Barham. 

Sir  Robert  Peel  was  bom  on  the  5th  of  February,  1788,  at 
Bury,  in  Lancashire.  His  father  was  one  of  our  greatest  manufac- 
turers, a  very  wealthy  and  a  very  able  man,  remarkable  for  the 
vigour  of  his  mind  and  the  extent  of  his  practical  knowledge. 

Sir  Robert  was  educated  at  home  with  great  care  till  of  a  proper 
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we  for  a  public  school,  and  then  was  tent  to  Harrow,  where,  ap- 
plying hiniBelf  with  unusual  diligence,  he  made  rapid  progress  in 
his  studies,  and  in  his  seventeenth  year  entered  Christehurch, 
Oxford. 

The  new  examination  statutes  had  been  recently  passed,  subjecting 
all  persons  who  proposed  to  take  a  degree  to  a  public  examination, 
with  a  graduated  scale  of  honours  proportioned  to  their  proficiency, 
either  in  a  mixed  course  of  Classics  and  Aristotelian  Philosophy,  or 
a  course  of  Mathematics  and  Physics,  the  first  class  being  the 
highest  honour.  Sir  Robert  Feel  at  once  undertook  to  read  for  the 
highest  honours  in  both  courses,  and  was  the  first  person  who  suc- 
ceeded. In  1808  he  graduated,  and  after  that  he  does  not  appear 
to  have  pursued  his  scientific  studies  further,  but  entering  the  House 
of  Commons  as  representative  of  the  Borough  of  Cashel,  he  devoted 
himself  exclusively  to  politics.  He  was  soon  appointed  Under  Se- 
cretary for  the  Home  Department,  and  filling  in  succession  the  va- 
rious ofiices,  the  highest  prizes  of  a  successful  political  career,  he 
eventually  became  Prime  Minister. 

With  science  politicians  in  this  country  have  not  usually  much  to 
do :  Sir  Robert  Peel,  however,  was  a  Member  of  the  Committee  in 
which  the  scientific  pensions  originated,  and  on  several  occasions  as 
a  Minister  of  the  Crown  he  awarded  scientific  pensions.  Fully 
alive  to  the  importance  of  science  as  the  basis  of  the  engineering 
and  manufacturing  pre-eminence  of  this  country,  he  was  in  the  con- 
stant habit  of  consulting  scientific  men  whenever  he  had  any  new 
commercial  measures  to  bring  forward,  or  whenever  a  difficulty 
arose  which  called  for  scientific  assistance ;  but  he  does  not  seem 
to  have  devoted  any  portion  of  his  leisure  moments  to  scientific 
reading,  or  to  have  kept  up  the  mathematical  knowledge  he  had 
early  acquired  at  Oxford ;  and  he  appears  to  have  regarded  science 
with  interest  rather  for  the  sake  of  its  applications  to  practical  pur- 
poses than  as  a  high  and  ennobling  pursuit 

Looking  to  Sir  R.  Peel'?  great  abilities,  his  commanding  influence, 
his  unrivalled  powers  as  a  man  of  business,  his  success  at  Oxford, 
which  was  evidence  that  he  had  then  the  power  of  using  the  keys  of 
exact  knowledge,  it  is  natural  that  scientific  men  should  have  been 
anxious  for  his  assistance  in  the  management  of  the  Associations  for 
the  Advancement  of  Science.  He  was  a  Trustee  of  the  British  Mu- 
seum, and  was  most  efficient ;  but  n  hen  it  was  intimated  to  him  that 
there  was  a  general  wish  that  he  should  permit  himself  to  be  put 
forward  more  prominently  either  as  a  President  of  the  British  Asso- 
ciation, or  in  some  other  way,  he  declined,  stating  that  he  was  not 
qualified,  as  science  was  not  one  of  his  pursuits.  On  the  29th  of 
June,  having  been  in  the  House  of  Commons  till  four  o'clock  in  the 
morning,  he  attended  an  early  meeting  of  the  Royal  Commissioners 
for  the  Exhibition  of  1851,  assisting  in  the  transaction  of  business 
with  his  usual  vigour  and  judgement,  and  soon  after  the  meeting  he 
was  thrown  from  his  horse  and  received  the  fatal  injuries  of  which 

he  died  on  the  2nd  of  July. 
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On  the  motion  of  the  Marquis  of  Northampton,  seconded  by 
Sir  Hany  Inglis,  Bart,  the  best  thanks  of  the  Society  were  ten- 
dered to  the  President  for  his  excellent  Address,  and  his  Lordship 
was  requested  to  permit  the  same  to  be  printed  and  circulated  to 
the  Society. 

The  Statutes  relating  to  the  election  of  Officers  and  Council  ha- 
ying been  read,  and  Mr.  Spence  and  Mr.  Yates  having,  with  the 
consent  of  the  Society,  been  nominated  Scrutators,  the  votes  of  the 
Fellows  present  were  collected. 

The  following  Noblemen  and  Crentlemen  were  reported  duly 
elected  Officers  and  Council  for  the  ensuing  year : — 

PreMeni.— The  Earl  of  Rosse,  K.P.,  M.A. 

Treasurer^ — ^Lieut-Col*  Edward  Sabine,  R.A. 

ou...^^'     /  Samuel  Hunter  Christie,  Esq^  M.A. 
Secreianes.^j^^^^  Bell,  Esq. 

Foreign  Secreiarym — Captain  W.  H.  Smyth,  R.N. 

Other  Menkbere  of  the  CoundL — John  Joseph  Bennett,  Esq. ; 
William  Bowman,  Esq. ;  Sir  Benjamin  Collins  Brodie,  Bart. ;  The 
Rev.  Professor  Challis,  M.A. ;  Lieut-General  Sir  H.  Douglas,  Bart., 
G.C.B. ;  Sir  P.  de  Malpas  Grey  Egerton,  Bart;  John  Forbes,  M.D.; 
Marshall  Hall,  M.D.;  Gideon  A.  Mantell,  Esq.,  LL.D.;  Professor 
W.  Hallows  Miller,  M.A. ;  Sir  R.  Impey  Murchison,  M.A. ;  Richard 
Phillips,  Esq.;  Rt  Hon.  Sir  Frederick  Pollock,  M.A.;  George 
Rennie,  Esq. ;  Edward  Solly,  Esq. ;  Lord  Wrottesley. 

The  thanks  of  the  Society  were  given  to  the  Scrutators  for  their 
trouble  in  examining  the  lists. 

The  President  appointed  the  following  gentlemen  Vice-Presidents 
of  the  Society : — Col.  Sabine,  R.A.,  Sir  Benjamin  Collins  Brodie, 
Bart.,  Sir  P.  de  Malpas  Grey  Egerton,  Bart,  Sir  R.  I.  Murchison, 
Right  Hon.  Sir  Frederick  Pollock,  and  George  Rennie,  Elsq. 

The  following  is  a  statement  of  the  Receipts  and  Expenditure 
during  the  past  year : — 
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SiaUmmii  qfthe  Receipii  and  Paymenii  of  the  Royal  Society  between 

Nov.  30,  1849,  and  Dec.  1,  1850. 

RECEIPTS. 

£  8.  d. 

Balance  in  the  hands  of  the  Treasurer  at  the  last  Audit  .  •     553  4  9 

Weekly  Contributions,  at  one  shilling  44  4  0 

Quarterly  Contributions  at  £4    1102  0  0 

17  Admission  Fees 170    0    0 

2  Compositions  for  Annual  Payments  at  £60 120    0    0 

4  Compositions  for  Annual  Payments  at  £40 160    0    0 

One  year's  rent  of  estate  at  Mablethorpe :  due 

at  Michaelmas  1849  125     0    0 

One  year's  Income  Tax 3  13     0 

121     7    0 

One  year's  rent  of  estate  at  Acton :  due  at 

Michaelmas  1850 70    0     0 

One  year's  Income  Tax 2    0  10 

67  19     2 

One  year's  Fee  farm  rent  of  lands  in  Sussex : 

due  at  Michaelmas  1860 • . .  • .        19     4    0 

One  year's  rent  from  Royal  College  of  Phy- 
sicians          3     0    0 

Dividends  on  Stock : — 

One  year's  dividendou£  14,000  Reduced  3  per 

cent.  Annuities 420    0    0 

Less  Income  Tax 12     5     0 

407  15     0 

One  year's  dividend  on  £6385  St.  8d.  3  per 

cent.  Consols 191     6     6 

Less  Income  Tax    5     7     2 

185  19    4 

Half  a  year's  dividend  on  £600  3  per  cent. 

Consols 9    0    0 

Less  Income  Tax 0     5     3 

8  14    9 

One  year  and  a  halfs  dividend  on  £3452  U,  Id. 
3  per  cent.  Consols,  produce  of  sale  of  pre- 

mbes  in  Coleman  Street 155     6     9 

Less  Income  Tax ••••       4  10     6 

150  16    3 


Carried  forward 3114    4    3 
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£      8,   i. 

Brought  forward 3114    4    3 

Donatum  Fund. 
One  year*8  dividend  on  £5331  lOt.  8d.  Ck>n8ol8  159  1 8     6 
Less  Income  Tax    4  13     0 

155     5    6 

Rum/ord  Fund. 
One year*s  dividend  on  £2430  l?f.6i<. Consols     72  17     9 
Less  Income  Tax    ..........        2     1     9 

70  16    0 

FtUrchild  Fund. 
One  year's  dividend  on  £100  New  South  Sea 

Annuities 3     0    0 


Bakerian  Lecture  and  Coptey  Medal  F\tnd. 
One  year's  dividend  on  £366  16f.  Id.  New 

South  Sea  Annuities 10  18     0 

Less  Income  Tax 0     6     2 

10  II  10 

Wintringkam  F\tnd. 
One  year's  dividend  on  £1900  Consols  ....     36     0    0 
Less  Income  Tax 1     1     0 

34  19    0 

Miscellaneoua  Receipts : — 

Sale  of  Philosophical  Transactions,  Abstracts 
of  Papers,  and  Catalogues  of  the  Royal  So- 
ciety's Library 298     9     3 

Mabiethorpe  Tithe  Suit  Release 42  18    5 


tm 


Total  Receipts £3730     4     3 


PAYMENTS. 

£    s.    d. 
Fairchild  Lecture. — ^The  Rev.  J.  J.  EUia,  for  delivering  the 

Fairchild  Lecture  for  1850 3     0    0 

Bakerian  Lecture, — Thomas  Graham,  Esq.,  for  the  Bakerian 

Lecture  for  1850 4     0    0 

Books  purchased :  £    s.     d, 

Dulau  and  Co. :  for  Books 43     3     2 

Taylor:  for  ditto 29  IG     2 

Nutt :  for  ditto 5  15     9 

Gould :  for  ditto 12  12     0 

Curtis :  for  ditto 21     0     0 

Second-hand  ditto    16     2     6 

128     9    7 

Carried  forward 135    9    7 


£      t.    cf. 

Brought  forward 135    9    7 

Salaries: — 

S.  II.  Christie,  Esq.,  one  year,  as  SecreUry.  .105     0    0 
Thomas  Dell,  Esq.,  one  year,  as  Secretary  . .    105     0    0 

Ditto  for  Index  to  Phil.  Trans 5     5     0 

Coi.  Sabine,  one  year,  as  Foreign  5^retary. .      20    0    0 
Charles  H.  Weld,  Esq.,  one  year,  as  Assistant- 
Secretary  800    0    0 

Mr.  White,  one  year,  as  Attendant 100    0     0 

G.  Iloltzer,  one  year,  as  Porter 30     0     0 

Ditto,  for  extra  Porterage 10    0     0 

675     5    0 

Porchaae  of  £600  Of .  Off .  3  per  cent.  Consols    573    0    0 

Fire  Insurance,  on  the  Society's  Property 45     1     6 

Gratuity  to  Bank  Clerks 1     1     0 

Bills:— 

Taylors : 

Printing  the  Phil.  Trans.,  1849,  part  3  . .    217  13     3 

Ditto,  1850,  part  1 168  13     3 

Ditto,  Proceedings,  Nos.  73 — 75;  Circulars, 

Lists  of  Fellows,  Ballot-lists,  Statement 

of  Payments,  and  Minutes  of  Council; 

Government  Grant  Committee,  Notices, 

&c.  &c 135  18     0 

522    4     6 

Basire: 

Printing  Plates  in  Transactions,  1849, part  2     95  12    4 

Engraving,  1850,  part  1 98  18     0 

Ditto,  part  2 86     4     0 

280  14    4 

Dinkel : 

For  Lithography     8     8     0 

Wing: 

For  ditto    16     0     0 

Scharf : 

Fur  ditto    15     0     0 

F.  Gyde  : 

For  Woodcutting   17     1     6 

Walker: 

For  Printing  CharU  104  12     0 

161     1     6 

Bowles  and  Gardiner : 

Paper  for  the  Phil.  Trans.,  1849,  part  2, 
and  1850,  part  1 188     2     0 


Carried  forward 2581  19    5 
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£      s.   i. 

Brought  forward. 2581  19    5 

Gyde: 
Boarding  and  Sewing  800  Parts  of  Phil. 

Trans.,  1849,  part  9    11     4     0 

Ditto,  1850,  part  1 11     4     0 

Ditto,  Extra  binding 25  19  11 

48    7  11 

Tuckett : 

Bookbinding 40    5     0 

Limbird: 

For  Stationery 19  17  11 

Saunderaon : 

For  Shipping  Expenses 11  19     1 

Norman: 

For  ditto    , 3  16     3 

Brecknell  and  Tomer : 

Candles,  and  Lamp  Oil 35     4     6 

Arnold: 

For  Coals 30    7     0 

Meredith: 

Mats,  Brushes,  Fire-wood,  &c.  • 8     7     6 

Cubitt : 

For  repairs  and  relaying  Carpets,  &c 22  13     0 

Slack: 

For  Repairs    2     7   11 

Shoolbred : 

For  Carpets,  Curtains  and  Matting 61   12  11 

Woodward: 

For  Cases  and  Shelves 3  19     6 

Sharpus: 

For  China 3     7     4 

Humphries : 

For  Livery , 5  10     0 

Tea,  Waiters,  &c.  at  Ordinary  Meetings    ....     33     9     6 
Higgins: 

Valuing  Estate  at  Mabiethorpe 5     5     0 

Ditto,  draining  ditto 100    0     0 

Seguier : 

For  restoring  two  Portraits    8     8     0 

Coombe : 

For  Picture  Frames 4     0     0 

400  10    5 

Taxes : 

Land  and  Assessed  Taxes 21     5     0 

Income  Tax 4  19     2 

26     4    2 

Carried  forward 3057     1  11 


loss 

£      s.   d. 

Brought  forward 3057     1  1 1 

Samford  Fund : 

Mr.  Wyon,  for  Medals 64     0     0 

M.  Arago,  Dividend 77  12     0 

141   12     0 

Donation  Fund : 

Dr.  Hofmann,  for  Chemical  Investigations  100  0  0 
Mr.  Miller,  for  Meteorological  Observations  50  0  0 
Mr.  Newport,  for  Physiological  Investigations  50  0  0 
Dr.  Frank  land,  for  Chemical  Investigations       50     0     0 

250    0     0 

Petty  Charges : 

Postage  and  Carriage 43     4     2 

Expenses  on  Foreign  Packets,  he 12     6  11 

Stamps 2     5     0 

Charwoman's  Wages 27  16     6 

Extra  Cleaning 4  12     0 

Miscellaneous  expenses 34     7     1 

124  11     8 

Balance  in  the  hands  of  the  Treasurer 156  18    8 


Total. ...  £3730    4    3 


GEORGE  RENNIE,  Treasurer. 
November  SOe^  1850. 


Estates  and  Property  of  the  Royal  Society. 

Estate  at  Mablethorpe,  Lincolnshire  (55  a.  2  a.  2  p.).  Hent  £1 10  per 
annum. 

Estate  at  Acton,  Middlesex  (33  acres).     Rent  £70  per  annum. 

Fee  farm  rent  in  Sussex,  £19  4s.  per  annum. 

One-fifth  of  the  clear  rent  of  an  estate  at  Lambeth  Hill,  from  the  College 
of  Physicians,  £3  per  annum. 

£14,000  Reduced  3  per  cent.  Annuities. 

£19,399  7s.  \0d.  Consolidated  Bank  Annuities. 

£366  16^.  Id.  New  South  Sea  Annuities. 


The  Receipts  during  the  past  year,  exclusive  of  the 

Balance,  amounted  to:— £3176  IDs.  6d. 
The  Expenditure  during  the  same  period,  exclusive  of 

the  sum  of  £600  Oi.  Orf.  invested  in  the  Funds,  was :— £3000    5     7 


The  Balance  in  hand,  now  belonging  to  the  Donation   Fund,   is 

£115  lis.  2d. 

7 


lOM 

Annual  Contfibutiont, 

1830 £363  4  0 

1831 286  0  0 

1832 255  6  0 

1833 283  7  6 

1834 318  18  6 

1835 346  12  6 

1836 495  0  0 

1837 531  0  0 

1838 599  4  0 

1839 666  16  0 

1840 767  4  0 

1841 815  12  0 

1842 910  8  0 

1843 933  16  0 

1844 1025  16  0 

1845 1010  0  0 

1846 1074  0  0 

1847 1116  8  0 

1848 1122  16  0 

1849 1130  16  0 

1850 1146  4  0 


In  the  notice  of  admissions,  those  of  the  Right  Hon.  Lord  John  Rust 
M.P.  unci  the  Most  Reverend  The  Lord  Archbishop  cf  Canterbury,  at 
ordinary  Meeting  of  the  Society,  on  the  25th  January  1849,  were  omitt 
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.CID,  lithic,  actkm  of  the  inn's  nyi 
ooiiTenbii  of  into  oxalic,  512. 
',  liqiiefiMtion  and  solidification  of, 
641. 

>  efltet  of»  on  the  tendrils  of  plants, 
684. 

Adams  (J.  C.)»  Copley  medal  awarded 
to,  773. 

Addington  (Mr.),  letter  from,  concerning 
fall  of  aeroUtes,  932. 

Addison  (W.)  on  some  peculiar  modifi- 
cations of  the  force  of  cohesion,  with 
reference  to  the  forms  and  structure 
of  clouds,  films  and  membranes,  560. 

Aerolites,  fidl  of,  on  the  coast  of  Bar- 
bery, 932. 

Agar  (J.)  on  the  resolution  of  numerical 
equations,  515. 

Air-passages  in  crocodilia,  homologies  of, 
927. 

Ahr,  resistance  of,  to  railway  trains, 
606. 

Airy  (G.  B.)  on  the  laws  of  the  tides  on 
the  coast  of  Ireland,  &c.,  539. 

— ,  Royal  medal  awarded  to,  575. 

Albumen,  hvdrated  deutozide  of,  in  the 
urine,  67o. 

,  experiments  on  the  freezing  of, 

906. 

Alcohol,  absolute,  value  of,  in  spirits  of 
different  specific  gravities,  632. 

Alexander  (Robert),  obituary  notice  of, 
488. 

Alimentary  canal,  contributions  to  the 
physiology  of,  784 ;  movements  of  the 
stomach  in  different  states;  greatest 
movement  in  the  filled  stomach  and  in 
early  digestion,  pyloric  contractions 
distinguish  the  one  from  the  other, 
diverse  movement  of  the  food  and  of 
the  muscles;  demonstration  by  ex- 
periment, 785;  two  currents  in  the 
Uqnefied  food,  physiology  of  intestinal 
obstructions ;  fecal  vomiting  produced 
by  a  physical  cause ;  invert^  move* 
ment  not  caused  by  antiperistalsis;  arti- 
ficial occlusion  by  ligature,  786;  vo- 
miting induced ;  development  of  axial 
and  reversed  currents,  787. 

Alkaline  bodies  secreted  by  animals,  560. 

Alkaloids,  artificial,  nitrogenous  principles 
of  vegetables,  the  sources  of,  840; 
methods  of  obtaining,  derivable  from 
coal,  product  obtained  from  horse- 


beans,  840;  its  analysis;  devoid  of 
aniline,  in  common  with  oil  cake  and 
wheat;  wood  devoid  of  nitrogenous 
matter,  841 ;  bearing  of  the  fiMt  on  the 
origin  of  coal ;  generation  of  ammonia 
always  accompanied  by  formation  of 
volatile  organic  bases,  842. 

Alkaloids,  indefinite  multiplication  of, 
905. 

Allen  (W.),  obituary  notice  of,  532. 

Aluminum,  compact,  account  of;  fosibi- 
Uty  of,  548. 

Ammonia,  solid  crystals  of,  542. 

,  analysis  and  decomposition  of  the 

compounds  of,  599. 

,  its  conversion  into  hydrobromate 

of  ethylamine,  &c.,  906. 

'AfAop^ra  (No.  1),  on  a  case  of  super- 
ficial colour,  &c,  547. 

(No.  2),  on  the  epipolic  dispersion 

of  light,  &c.,  549. 

Analysis,  new  method  of,  499. 

,  general  methods  in,  for  the  resolu- 
tion of  linear  equations  in  tiuite  differ- 
ences and  linear  differential  equations, 
814. 

Andrews  (T.)  on  the  thermal  changes 
accompanying  basic  substitutions,  4117. 

,  royal  medal  awarde<l  to,  523. 

— -— ,  on  the  heat  disengaged  during  me- 
tallic substitutions,  732. 

Animalcule  undescribed,  allied  to  the 
eenus  Notommata,  800;  description  of, 
development  of  the  young ;  copulation 
in  the  ovisac ;  circulation  and  respira- 
tion similar  to  that  of  insects,  801. 

Animal  heat,  miscellaneous  obsenations 
on,  496. 

— — -,  independent  of  the  carbon  and 
hydrogen  in  food,  628. 

Animals,  secretion  of  carbon  by,  509. 

— ,  education  of,  512. 

Anniverbary  Meetings:  Nov.  30,  1843, 
476;  Nov.  30,  1844.  519;  Dec.  1, 
1845,  570;  Nov.  30,  1846,  631 ;  Nov. 
30,  1847,  697;  Nov.  30,  1848,  771; 
Nov.  30,  1849,  857 ;  Nov.  30,  1850, 
1001. 

Arithmetical  series,  certain  properties  of, 
852. 

Arterialization,  process  of.  677. 

Atmosphere,  vapours  ui',  luotlify  the 
effect  of  solar  radiation  uu  silver  plates 
coated  with  iodine,  680, 
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Atmosphere,  retrograde  movementft  in 
the  tides  of,  934. 

,  humid  condition  of,  990. 

Atmospheric  tide,  lunar,  663. 

Attraction,  universal  law  of,  as  a  parti- 
cular case  of  approximation,  &c.,  831. 

Aurora  borealis  seen  Nov.  1848,  790; 
appearance  of  elliptic  ring  and  radiant 
beams,  meteors  visible ;  disturbance  of 
magnetic  needle ;  red  tints  caused  by 
the  moon's  light,  791. 

seen  Nov.  17, 1848,  809 ;  electrical 

action  during,  extraordinary  coronary 
apex,  810;  fall  of  rain  and  change  of 
wind  caused  by,  811. 

seen  at  Montreal,  Aug.  1849,  911. 

Azote,  ozone  a  constituent  of,  508. 

Baggs,  (1.)  on  the  disruptive  discharge 
of  accumulated  electricity,  and  the 
proximate  cause  of  lightning,  731. 

Baily  (Francis),  obituar}'  notice  of,  524. 

Bainbridge  (Col.),  an  account  of  a  pro- 
tracting pocket  sextant,  563. 

Bakerian  lecture,  bv  W.  R.  Grove,  657. 

,  by  Mr.  Faraday,  780,  994. 

— ,  by  Professor  Graham,  897. 

Bands,  seen  in  the  spectrum,  theory  of, 
795.  796. 

Barlovr  (Admiral  Sir  R.),  obituarv  notice 
of,  527. 

Barlow,(P.W.},iiivestigatiou  of  the  power 
consumed  in  overcoming  the  inertia  of 
railwav  trains,  and  of  the  resistance  of 
the  air  to  the  motion  of  railway  trains 
at  high  velocities,  006. 

Barlow  (\V.  H.)  on  the  existence  of  alter- 
nating diurnal  currents  of  electricity  at 
the  terrestrial  surface,  &c.,  and  their 
connection  >\ith  the  diurnal  variation 
of  the  horizontal  magnetic  needle,  682 ; 
postscript,  727. 

Barometer,  ranges  of,  on  board  the  Alfred 
in  the  river  Plate,  509. 

— ,  movements  of,  connexion  with 
winds,  55H. 

t   atfected   bv  moon's    declination, 
560. 

.  clianges  in,  during  moon's  passage 

over  the  meridian,  663. 

Barometry,  essays  on,  548. 

Bases,  metallic,  law  of  development  of 
heat  durinar  substitution,  732. 

— — ,  obtained  by  putrefaction  ;  volatile 
organic,  always  found  on  the  generation 
of  ammonia,  842. 

Basevi  (G.),  obituary  notice  of,  582. 

Basic  substitutions,  thermal  changes  in, 
4I>7. 

Beck  (T.  S.)  on  the  nerves  of  the  uterus, 
562. 


Beck  (T.  S.),  royal  medal  awtrded  to, 
575. 

Beechey  (P.  W.),  report  of 'ezperimeats 
made  on  the  tidea  in  the  Iriili  Sea,  oa 
the  similarity  of  the  tidal  pheBoneaa 
of  the  Irish  and  Engltdi  Chaniiels,  fte. 
743. 

,  Report  upon  liirther  obtervatiou 

of  the  tides  of  the  EngUah  Cbanoel, 
&c,  with  remariLS  upon  the  laws  by 
which  the  ddal  streams  of  the  English 
Channel  and  German  Ocean  i^pear  to 
be  governed,  817. 

Bees*  wax,  cerotic  add  in,  diffcrenee  be* 
tween  that  of  Europe  and  Cc^loo,  749. 

Belemnite,  interesting  specimen  of; 
structures  in,  heretofore  nndciected, 
747 ;  entirely  distinct  firom  the  bekm- 
noteuthis,  747, 920. 

Belemuites,  description  of»  506;  strae- 
tnre  and  affinities  of,  506. 

and  other  fossil  remains  of  cepha- 
lopoda, observations  on,  746, 920. 

Belemnoteuthis,  phragmocone  of,  con- 
parison  and  difference  between  that  of 
belemnite,  747, 920. 

Beneke  (W.)  on  the  phyaiology  and  pa- 
thology of  phosfAate'  and  oxalate  of 
lime,  and  their  relation  to  the  forma- 
tion of  cells,  979. 

Benzoliue,  a  new  organic  salt-base,  555. 

Bcron  (P.),  les  causes  du  magn^tisme 
terrestre  prouv^,  978. 

Berthon,  (E.  L.),  description  of  the  hy- 
drostatic log,  919. 

Berzelius  (J.  J.),  obituary  notice  of,  872. 

Bessel  (F.  W.),  obituary  notice  of,  644. 

Birds,  motion  in  the  spine  of,  605. 

,  structure  and  development  of  liver 

in,  694. 

Bishop  (J.)  on  the  physiology  of  Uie 
human  voice,  624. 

Bismuth,  electro-magnetic  experiments 
with,  742. 

,  magnetic  properties  of;  vibratioai 

of  crystals  of  in  the  magnetic  field; 
magne-crystallic  axis  of;  effect  whea 
immersed  in  water  or  aolution  of  sul- 
phate of  iron,  780;  extra  magnets  affect 
the  position ;  the  line  or  axis  of  msg- 
necrystallic  force,  781. 

Blair  (D.),  remarks  having  reference  to 
the  earthquake  felt  in  Demarara  ia 
August  1844,  542. 

Bleaching  principle,  new,  produced  by 
combustion,  and  properties  of,  543. 

Blood  corpuscles,  changes  in,  544 ;  of  bi- 
sects and  the  vertebrata  compared, 
546. 

Blood  corpuscle,  phases  of  developmeat 
of,  558 ;  iron  in,  559. 
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Blood  corpudes,  red,  function  of,  677. 

Blood,  structme  and  development  of, 
644. 

— »-,  experiments  on,  678 ;  existence  of 
laetnte  in,  678. 

— — ,  gnhmnlc  cnrrents  existing  in,  782 ; 
blood  Tesselsoomptred  to  magnets, 733. 

— ,  its  course  in  the  ftetos,  fyi, 

Boole  (G.)  on  a  new  method  of  analysis, 
489. 

— ,  itnral  medal  awarded  to,  522. 

Booth  (J.)  on  the  application  of  the 
theory  oc  elliptic  fnnctions  to  the  rota- 
tion  of  a  rigid  body  round  a  fixed  point, 
797. 

Bostock  (J.),  obituary  notice  of,  636. 

Bourard  (M.),  notice  of,  478. 

Bowman  (E.)  on  the  measurement  of 
distances  fay  the  telescope,  510. 

Bowring  (J.  C.),  remarlts  on  the  amalga- 
mation of  siher  ores  in  Mexico,  with  an 
account  of  some  new  combinations  of 
copper,  oxygen  and  chlorine,  509. 

Brain,  the  sole  centre  of  the  human 
nerroos  system,  753;  instinctive  ac- 
tions not  independent  of;  diseases  of, 
often  referred  to  the  spinal  chord,  754. 

Breathing,  costal  and  abdominal,  differ- 
ence between ;  in  health  and  disease, 
and  in  the  two  sexes ;  hesitating,  cha- 
racteristics of,  692. 

Brinton,  (W.),  contributions  to  the  jphy- 
siology  of  the  alimentary  canal,  7o4. 

Brodie  (B.  C),  chemical  researches  on 
the  nature  of  wax,  748. 

,  on  the  chemical  nature  of  a  wax 
from  China,  754. 

,  on  the  chemical  nature  of  wax. 
Part  IIL ;  on  myricine,  767. 

,  on  the  condition  of  certain  ele- 
ments at  the  moment  of  chemical 
change,  967. 

Brongniart  (A.),  obituary  notice  of,  718. 

Bronwin  (Rev.  B.),  on  the  integration  of 
Unear  diifierential  equations,  H02. 

,  on  the  solution  of  linear  differen- 
tial equations,  937. 

Brooke  (C),  description  of  a  method  of 
rqpstering  magnetic  variations,  630, 
698,  851. 

,  on  the  automatic  registration  of 
magnetometers  and  other  meteorolo- 
gical instruments,  by  photography, 
657,  851. 

Brougham  (Lord),  experiments  and  ob- 
servations upon  the  properties  of  light, 
900. 

Bolimi,  on  the  geographical  distribution 
of,  and  on  the  modification  of  their 
calcifying  functions  according  to  the 
local  physical  conditions  in  which  the 


species  occur,  947 ;  distinct  typical 
character  of  the  shells  of;  area  of  dis- 
tribution, three-fifths  inhabit  the  west- 
em,  two-fifths  the  eastern  hemisphere ; 
equable  temperature  and  abundant  ve- 
getable matter  most  favourable  to  cal- 
cification, 948;  distinction  between 
those  of  different  countries,  949. 

Burnett  (Sir  W.),  on  the  effects  produced 
by  poisonous  fish  on  the  human  frame, 
609. 

Butter,  variation  in  the  acids  of,  749. 

Carapace,  development  and  homologies 
of;  cartilaginous  basis  of  the  neural 
and  costal  plates  devdooed  in  the  sub- 
stance of  the  derm,  7l^i ;  those  which 
u&sify  from  independent  centres  homo- 
logous with  those  of  the  crocodile,  798. 

Carbonate  of  lime,  an  ingredient  of  sea- 
water,  828;  experiments  to  test  its 
presence ;  most  abundant  near  coasts, 
829  ;  incrustation  of  boilers  of  steam- 
vessels  contains  more  of  sulphate  than 
carbonate,  830. 

Carbonic  acid,  a  solvent  in  the  process  of 
vegetation,  673 ;  conveys  certain  com- 
pounds from  the  soil  into  the  interior 
of  plants,  674 ;  its  decomposition  in 
the  leaves  of  plants,  687. 

Carbon,  secretion  uf,  by  animals,  509. 

,  of  gas  retorts,  applied  as  the  nega- 
tive pUte  in  the  nitric  acid  voltaic 
battery ;  action  of,  superior  to  that 
of  platinum;  greater  cheapness  of, 
928. 

CarI)onic  oxide,  produced  from  carbonic 
acid,  658. 

Cardiac  fascia,  676. 

Carlisle  (N.),  obituary  notice  of,  706. 

Carpenter  (W.  B.)  on  the  mutual  rela- 
tions of  the  vital  and  physical  forces, 
989. 

Carpue  (J.  C),  obituary  notice  of,  638. 

Cassini  (J.  D.),  obituary  notice  of,  582. 

Catalysis,  affects  phenomena  of  decom- 
position of  water,  6j8. 

Cells,  physiology  and  pathology  of  phos- 
phate and  oxalate  of  lime,  and  their 
relation  to  the  formation  of  cells ;  phos- 
phate of  lime  essential  to  the  forma- 
tion of  cells,  its  absence  a  cause  of 
disease,  its  internal  administration  cu- 
rative, artificial  production  of  cells, 
979 ;  oxalic  acid  the  solvent  of  phos- 
phates and  cause  of  disease,  980. 

Cephalopoda,  fossil  remains  of,  746, 920 ; 
tliree  genera  of,  in  the  oolite  of  Wilt- 
shire, 748,  920. 

Cerotine,  formula  and  analyses  of,  755. 

Ceriu,  investigation  of  the  properties  of. 
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748 ;  cerotic  acid  in ;  preptration  and 
analysis  of  the  acid;  converted  by 
chlorine  into  a  gnm  resin,  fbrmola  of, 
749. 

Cerotic  add,  found  in  all  European  bees' 
wax,  not  in  Ceylon  wax;  analogous 
fact  as  regards  volatile  acid  of  butter, 
749. 

Chalk,  fossil  fbraminifera  in,  627. 

Chelonia,  development  and  homologies 
of  the  carapace  and  plastron  of,  799. 

Chemical  change,  on  the  condition  of 
certain  elements  at  the  moment  of; 
combining  properties  due  to  chemical 
polarity,  double  decomposition  the  true 
type  of  all  chemical  action,  remark- 
able case  of  formation  of  oxygen,  967. 

— -—  types,  Dumas'  memoirs  on,  482. 

Chile,  astronomical,  meteorological  and 
seismometrical  observations  in,  991. 

Chlorine,  new  combinations  of,  509. 

Christie  (J.  R.)  on  the  use  of  the  baro- 
metric thermometer  for  the  determi- 
nation of  relative  heights,  597. 

Chylous  urine,  on  the  so-called,  931. 

Circulation,  conditions  of,  733 ;  indica- 
tions of  galvanic  currents  in,  733. 

Claudet  (A.)  on  the  non-coincidence  of 
the  focus  of  the  photogenic  rays  with 
that  of  the  visual  rays  of  the  solar 
spectrum,  513. 

^^  on  diflferent  properties  of  solar  ra- 
diation, producing  or  preventing  a  de- 
posit of  mercury  on  silver  plates  coated 
with  iodine,  or  its  compounds  with 
bromine  or  chlorine,  modified  by  co- 
loured glass  media  and  the  vapours  of 
the  atmosphere,  679. 

Clerk  (H.),  an  account  of  the  southern 
magnetic  surveying  expedition,  596. 

Clerke  (T.  H.  S.),  obituary  notice  of, 
888. 

Clift  (W.),  obituary  notice  of,  876. 

Clocks,  comparison  of,  for  differences  of 
long:itude,  788. 

Coal,  chemical  fact  bearing  on  the  origin 
of,  842. 

Cohesion,  modifications  of  the  force  of, 
560. 

Colour,  chanp^  of,  in  a  negro,  623. 

Comet,  of  1844,  1845,  on  the,  600. 

Compass,  relative  dynamic  value  of  the 
degrees  of,  626. 

Compasses,  working  of,  on  board  iron 
steamer  Pluto,  749 ;  precautions  to  be 
observed  in  their  correction;  adjust- 
ment for  local  attraction  alike  effectual 
in  southern  and  northern  latitudes,  750. 

Cooper  (S.),  obituarj-  notice  of,  S83. 

Copley  medals  awarded  to  Mo.is.  J.  B. 
Dumas,  481;  Carlo  Matteucci,  522; 


Th.  Sdiwann,  676 ;  U.J.  J.  LeVc.x»» 
635;  Sir  J.  P.  W.  Heracfael,  708 ;  J.a 
Adams,  773;  Sir  R.  I.  Mordiiaoii, 
871;  P.  A.  Hansen,  1009. 

Copper,  new  combinations  of,  509. 

Corpuscles  of  the  blood,  derelopmeBi 
and  functions  of.  546. 

,  venous  and  arterial  yield  different 

matters,  677. 

Crocodilian  reptiles,  on  the  communica- 
tions between  the  tympannm  and  pa- 
late in ;  distinct  system  of  snperaddad 
eustachian  canals  in,  927. 

Crops,  on  the  rotation  of,  551. 

Crust  of  the  earth,  changes  in,  improved 
hypothesis  of,  659. 

Cumberland,  meteorology  of ;  quantity  of 
rain  in  lake  districts,  757,  816 ;  mild 
temperature,  816,  952. 

Curr  (J.)  on  the  temperature  of  steam 
and  its  corresponding  pressure,  941. 

Currents,  in  the  Uood,  generation  of  by 
galvanism,  734. 

Curves,  diamagnetic,  594. 

Cuvierian  fold,  newly-disoorered  portitm 
of  the  pericardium,  844. 

Cyanogen,  analysis  and  deoompod^n  of 
the  compounds  of,  599. 

Daguerr^type  plates,  their  senaitivenesi 

restorable,  681. 
Dalrymple  (J.),  description  of  an  infusory 

animalcule  aUied  to  the  genua  Notom- 

mata  of  Ehreuberg,  800. 
Dalton  (J.),  obituary  notice  of,  528. 
Damoiseau  (Baron  de),  obituary  notice 

of,  649. 
DanieU  (J.  F.)  and  MiUer  (W.  A.)  on  the 

electrolysis  of  secondary  compoundi, 

DanieU  (J.  F.),  obUuary  notice  of,  577. 

Darwin  (R.  W.),  obituary  notice  of,  883. 

Daubeny,  (G.  C.  B.),  memoir  on  the  ro- 
tation of  crops,  and  on  the  quantity  of 
inorganic  matter  abstracted  from  the 
soil  by  different  plants,  &c.,  551. 

Davy  (J.),  miscellaneous  observations  oo 
animal  heat,  496. 

,  on  the  action  of  the  sun's  rays  on 

lithic  acid,  512. 

,  on  the  temperature  of  man,  564. 

,  on  carbonic  add  as  a  solvent  in  the 

process  of  vegetation,  673. 

—  on  carbonate  of  lime  aa  an  in- 
gredient of  sea-water,  828. 

on  the  temperature  of  man  within 

the  tropics,  946. 

Dealtry  (Rev.  W.),  obituary  notice  of, 
707. 

De  Blainville  (H.M  J).),  obituary  notice 
of,  1011. 
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De  It  RWe  (A. ,  Qaelqtiei  recherchei  nir 
Tare  voltaiquc;  et  sur  I'influence  qu' 
exerce  le  niagnetisme,  loit  lur  cet  arc, 
soit  sur  les  corps  qui  transmettent 
les  courants  ^lectriques  discontinus, 
659. 

— -,  remarks  on  bis  theory  for  the  phy- 
sical explanation  of  the  diurnal  varia- 
tion of  the  magnetic  declination,  821. 

De  Morgan  (A.)  on  a  point  connected 
with  the  dispute  about  the  iuTention 
of  fluxions,  i)99. 

Desquamation  and  change  of  colour  in  a 
negro,  628, 

Dove  (H.  W.),  maps  of  monthly  isother- 
mal lines,  864. 

Dew-point,  observations  on,  compared 
and  examined,  741. 

— ,  equal  temperature  of  at  different 
places,  946;  relation  of  the  air  and 
evaporation  temperatures  to  the  tem- 
perature of,  953. 

Diamagnetics,  567t  ^93. 

,  their  action  on  each  other  insen- 
sible ;  eflfects  of  compression  of,  742. 

,  polar  or  other  condition  of;  dif- 
ference of  magnetic  and  diamagnetic 
polarity,  of  bismuth  and  other  metals, 
results  referable  to  induced  currents, 
929;  effects  of  time  on  currents  in- 
duced in  the  mass ;  relation  to  the 
phenomena  of  revulsion,  930. 

Digestion,  fcetal,  peculiarities  of,  626. 

Disease,  urine  affected  by,  608. 

Distances,  measurement  of  by  the  tele- 
scope, 510. 

Dollond  (John),  bust  of,  482,  520. 

Drach  (A.  M.),  a  practical  exposition  of 
the  application  of  the  law  of  mortality, 
601. 

Dresser  (G.)  on  the  application  of  carljon 
deposited  in  gas  retorts  as  the  negative 
plate  in  the  nitric  add  voltaic  battery, 
928. 

Dumas  (J.  D.),  Copley  medal  awarded  to, 
481. 

Dynamical  stability,  on,  and  on  the  oscil- 
lations of  floating  bodies,  955. 

Earth,  figure  and  primitive  formation  of, 

659. 

,  radiation  of  heat  from,  at  night, 

664. 
— ,  mean  density  of,  discrepancies  in, 

observation  of  explained,  668. 
Earthquake,  slight  shock  of,  in  Channel 

Islands,  498. 
,  in  Demarara,  542. 
— ,  observations  on,  993,  994. 
East  (Right  Hon.  Sir  E.  II.),  obituary 

notice  of,  708. 


Eclipse  of  the  san,  560. 

Edmonds  (R.)  on  extraordinary  oscilla- 
tions of  the  sea,  with  an  account  of 
some  observations  in  Mount's  Bay. 
962. 

the  calling  of  the  sea,  968. 

Eggs,  freezing  of  the  albumen  of;  vital 
power  of  fresh  eggs,  old  or  injured 
eggs  most  easily  frozen,  different  effect 
of  the  freezing  point  on,  vitality  of  un- 
injured by  mechanical  causes,  freezing 
faciUtated  by  liquefaction  of  the  albu- 
men,  906 ;  intense  cold  without  free- 
zing innocuous,  907. 

Electricity,  muscular,  affected  by  chemi- 
cal actions,  556. 

Electric  current,  physiological  action  of, 
629. 

,  variation  of,  in  passage  through 

nerves,  629. 

,  inverse,  phenomena  of,  relation  be- 
tween the  intensity  and  physiological 
effects,  679. 
-,  terrestrial,  connecte<l  with  the  di- 


urnal variation,  683 ;  ]K)8tscript,  727* 
Electric  telegraph,  needles  spontaneouslv 

deflected,  682. 
Electric  tension,  apparatus  for  exalting, 

731. 
Electric  fluid,  the  existence  of  more  than 

one  denied,  625. 
,  the  phlogiston  of  former  chemists, 

630. 
,  the  coercitive  agent  of  cohesion, 

911. 
Electricity,  experimental  researches  in, 

567,  592 ;  influence  on  light,  569. 

,  voltaic,  means  of  etching  by,  601. 

,  negative,  phenomena  of  repulsion, 

630. 

,  tension  of,  may  be  registered,  663. 

,  its  action  in  solar  radiation,  682. 

,  atmospheric,  its  effects  on  telegraph 

instruments,  683. 
,   disruptive  discharge  of;  experi- 
ments  to  determine    the  causes  of, 

731. 
. and  nervous  force,  analogy  between, 

901. 
,  supposed  cause  of  extraordhiary 

oscillations  of  the  sea,  962. 
,  experiments  to  test  its  relation  to 

gravity,  995. 
Electro-culture  of  fann  crops,  600. 
Electrodynamometer,  description  of,  863. 
Electrogenic,  a  condition  of  the  nervous 

svstem,  exhibited  in  frogs,  667, 
— '-,  laws  of,  674.  675. 
Electro-magnet,  its  influence  on  bodies 

transmitting  discontinuous  electric  cur- 
rents, 660. 
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Electro-magnet,  iu  action  on  tUe  voltaic 
arc,  660. 

Electro-physiological  researchet,  o55. 

,  5,  6,  7  aud  8th  uriet,  678. 

*— ,  7th  aeries,  909 :  nervous  fila- 
ments not  capable  of  acting  as  elec- 
troids,  902 ;  electric  current  acts  on  the 
nervous  force  of  currents  in  muscular 
fibre ;  different  conductibility  of  nerve 
and  muscle ;  strongest  contractions  in 
the  mosdes  of  an&als  longest  killed, 
903 ;  caused  by  repose  of  the  muscle, 
speedy  exhaustion  under  stimulants  the 
only  consequence  of  separation  from 
nervous  centres ;  analogy  between  elec- 
tricity and  nervous  force,  contraction 
produced  by  direct  cun*CDt ;  puiu  pro- 
duced ))y  inverse  current,  nervous  force 
circumferential  or  central  according  to 
direction  of  electric  current,  904. 

— ,  the  cause  of  contraction  an 

electrical  phenomenon  developed  in 
the  act  of  contraction ;  demonstration 
and  disequilibrium,  96iS. 

Electrostatics,  Franklin's  theory  of,  ex- 
plained, 630. 

Electrotelegraphic  determination  of  lon- 
gitude, 1005. 

Elfiot,  (Capt.  C.  M.),  letter  to  Lieut-Col. 
Sabine,  on  the  magnetic  survey  of  the 
Indian  Archipel&go,  908. 

Elli])tic  functions,  theory  of,  applied  to 
the  rotation  of  a  rigid  body  round  a 
fixed  i>oint,  797. 

Endosmose,  in  plants,  unaffected  by  heat 
or  light,  685. 

,  relation  of,  to  diffusibilities,  900. 

England,  meteorology  of,  during  the  years 
1847,  1848  and  1849.945;  equal  tern- 
perature  of  the  dew-point,  and  equal 
amount  of  water  in  the  atmosphere, 
at  different  places,  946. 

Entozoon  folUculoruni,  researches  into 
the  structure  of,  495. 

Epidermis,  growth  and  development  of, 
5G3. 

Equations,  numerical,  resolution  of,  515. 

— ,  Mr.  Boole's  method  of  solution  of, 
522. 

,  limits  of  the  roots  of,  new  method 

of  finding,  630. 

,  linear  differential,  solution  of,  687. 

— ,  linear  differential,  equation  of,  802. 

,  infinite  differences  and  linear  diffe- 
rential, gcnerul  methods  in  analysis  for 
the  resolution  of,  814. 

,  numerical,  nnalysis  of,  854. 

,  linear  differential,  ou  the  solution 
of,  937. 

Erythrelesic  acid,  736. 

Erythric  acid,  736. 


Ether,  ondleaie»  and  cmhric  mtMk, 

736. 
EthyUmine  and  its  compoondi,  905. 
Evemia  pnmastri,  7Z7» 
Sfcmic  add,  787. 

Faiihaim,  (W.),  an  experimental  inquiry 
into  the  strength  of  witMig^t  iron  plates 
and  riveted  joints  as  asplied  to  shqt- 
huilding,  960. 

Faraday  (M.),  aaalysia  of  aea^water,  476. 

— —  on  the  liqaeftctioii  and  solidifica» 
tion  of  bodiea  gencnJly  existing  ai 
gases,  540 ;  additional  remaika,  547. 

,  exnerimental  researches  in  elcotri- 

city,  19th  series ;  on  the  magnetizatkNi 
of  light,  and  the  illumination  of  msg- 
netic  linea  of  force,  567. 

»— ,  SOth  series,  on  new  magnetic  ac- 
tions, and  on  the  magnetic  condition 
of  all  matter,  592. 

,  Kumford  medal  awarded  to,  635. 

,  royal  medal  awarded  to,  SSSl 

,  28nd  series,  on  the  crystalline  po- 
larity of  bismuth  and  other  bodies, 
aud  on  its  relation  to  the  magnetic 
form  of  force,  780. 

,  23rd  series,  on  the  polar  or  other 

condition  of  diamagnetic  bodies,  989. 

— ,  24th  series,  on  the  possible  relatioB 
of  gravity  to  electricity,  994. 

,  25th  series,  on  the  magnetic  and 

diamagnetic  condition  of  bodies,  995. 

-^— ,  26th  series,  on  magnetic  conduct- 
ing power  and  atmospheric  magnet- 
ism, 998. 

Fermat's  theorem  of  polygonal  numbers, 
exteusion  of  the  principle  of,  922. 

Fielding  (G.  H.),  observations  on  the 
heights  of  the  thermometer  and  baro- 
meter made  at  Lenham  Lodge,  in  Jane 
1846,625. 

Fish,  poisonous,  effects  of,  609. 

,  ganoid  and  placoid,  microscopic 

structure  of  the  scales  and  dennal 
teeth  of,  837 ;  the  enamel  a  compoand 
structure  composed  of  ganoin  and  kos- 
miue;  instances  in  winch  the  ganoid 
and  placoid  merge  into  each  other; 

Sanoid  scales  consist  of  osseous  lamellc, 
enual  appendages  useful  in  determi- 
ning allic»d  species  and  affinities,  838. 

Fishes,  structure  and  development  of  the 
scales  and  bones  of,  969 ;  scales  com- 
])08ed  of  two  calcareous  and  one  mem- 
branous laminc,  970;  cartilaginous 
origin  of  the  bones ;  resembUnce  of  the 
processes  of  calcification ;  near  affini- 
ties of  bone,  dentine,  ganoin,  &&,  971. 

Fitzgerald  and  Vesey  (Lord),  obituary 
notice  of,  485. 
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Fleming  (G.  O.)  on  motion  in  the  lumbar 
division  of  the  spine  in  birds,  605. 

Flint,  fossil  foraminifera  in,  627. 

Floating  bodies,  on  the  oscillations  of, 
954. 

Flaid,  absorption  of,  by  plants,  502. 

Fluids,  electric  and  magnetic,  supposed 
properties  of,  511. 

Fluxions,  dispute  about  the  invention  of, 
599. 

Foraminifera,  fossil  remains  of,  in  chalk 
and  flint,  627. 

Forbes  (J.  D.),  royal  medal  awarded  to, 
478. 

on  the  viscous  theory  of  gheier 

motion,  550,  595,  603. 

,  an  attempt  to  establish  by  observa- 
tion  the  plasticity  of  glacier  ice,  59.'). 

— ,  illustrations  of  the  viscous  theory 
of  glaciers,  603. 

Forces,  vital  and  physical,  on  the  rela- 
tions of ;  assimilation  transformations, 
maintenance  of  living  organisms,  dif- 
ferent modes  of  one  and  the  same  force, 
989  ;  nervous  force  correlated  to  elec- 
tricity, light,  heat,  chemical  affinity 
and  mechanical  motion,  heat  and  the 
organizing  forces  correlated,  990. 

Forms,  membranous,  arising  from  physi- 
cal causes,  560. 

Formula,  for  the  ehistic  force  of  vapours, 
discussed  and  modified,  739. 

Forster  (E.),  obituary  notice  of,  885. 

Fownes  (G.)  on  the  existence  of  phos- 
phoric acid  in  rocks  of-  igneous  origin, 
508. 

• ,  account  of  the  artificial  formation 

of  a  vegeto-alkali,  542. 

^—  on  benzoline,  a  new  organic  salt  base 
obtained  from  oil  of  bitter  almonds, 
555. 

-^—  on  the  value  of  absolute  alcohol  in 
spirits  of  different  specific  gravity,  682. 

,  obituary  notice  of,  882. 

Fractures,  effects  of  on  the  urine,  608. 

FrankUn  (Sir  J.),  thanks  voted  for  the 
aid  of  U.S.  government  in  the  search 
for ;  President's  letter  thereupon,  828. 

Frog,  tongue  of,  microscopical  examina- 
tion of,  751 ;  papillae,  structure  and 
description  of;  capillary  vessels,  nerves 
and  muscular  fibres  in ;  the  neuro- 
vascular area  in ;  difference  of  papillse, 
conical  papilhe,  those  of  touch,  fungi- 
form, of  taste,  their  ciliary  movement, 
its  purpose,  752 ;  comparisons,  753. 
— ,  section  of  the  glossopharyngeal  and 
hypoglossal  ner\'es  of,  and  observa- 
tions of  the  alterations  produced  there- 
by in  the  structure  of  their  primitive 
fibres,  924 ;  glosiopharyngeal  the  nerve 


of  taste,  hypoglossal  of  motion,  926 ; 
division  of  either  pair  causes  death, 
more  speedily  in  summer  than  in 
winter ;  structure  changed  on  division 
of  one  nerve  only,  disappearance  of 
the  nerve  fibres,  their  integrity  de- 
pendent on  nutrition,  925. 

Frog,  influence  of  physical  agents  on  the 
development  of,  949. 

Fucusol,  obtained  from  sea  weeds,  con- 
version into  fucusine,  940. 

Furfuroamide,  543. 

Furfurol,  chemical  composition  and  pro- 
perties of,  542. 

Galloway  (T.)  on  the  proper  motion  of 
the  solar  system,  670. 

,  royal  n;edal  awanled  to,  772. 

Galvanic  currents,  in  the  blood,  732 ; 
importance  of  in  physiological  and  pa- 
thological inquir}',  734. 

Galvanism,  in  the  muscles,  orijnn  of,  734. 

Gangha  of  the  virgin  uterus,  wi\. 

Gases,  liquefaction  and  sohdification  of, 
540,  547;  behaviour  under  pressure, 
541,542. 

— ,  on  the  motion  of,  848 ;  relation  in 
the  transpirability  of  different  rases ; 
transpiration  velocity  of  hydrogen 
double  that  of  nitrogen — identity  be- 
tween carbonic  oxide  and  nitrogen; 
oxygen  and  nitrogen  transpire  in  equal 
weights,  849;  transpiration  time  of 
carbonic  acid  inversely  proportional  to 
its  density  time  of  transpiration  ac- 
cording to  density;  resistance  of  ca- 
pillary tube;  velocity  diminished  by 
rarefaction,  increased  by  density,  850 ; 
flow  of  coal  gas  in  pipes,  influenced  by 
temperature,  851. 

,  magnetic  condition  of,  997. 

Gassiot  (J.  P.),  description  of  an  exten- 
sive series  of  the  water  battery,  &c., 
500;  additional  note  on,  507. 

Gas  voltaic  battery,  557;  new  form  of, 
558. 

Gay-Lussac  (J.  L.)>  obituary  notice  of, 
1013. 

Geologv,  phvsical,  researches  on,  659. 

Gillies  (Lieut.  S.  M.).  letter  to  l.ieut.-CoL 
Sabine,  on  the  U.S.  astronomical  ex- 
pedition, 990. 

,  an  account  of  astronomical  obser- 
vations proposed  to  be  made  in  South 
America,  768, 

Glaciers,  viscous  theory  of,  550-595; 
motion  of,  603. 

Glaisher  (J.)  on  the  amount  of  the  ra- 
diation of  heat,  at  night,  from  the  earth, 
and  firom  various  bodies  placed  on  or 
near  the  surface  of  the  earth,  663. 
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OUisher  (J.)  on  the  correetions  necessary 
to  be  applied  to  meteorological  obser- 
Tations  made  at  particular  periods,  in 
order  to  deduce  from  them  monthly 
means,  743. 

-  on  the  reduction  of  the  thermome- 
trical  obsftrvations  made  at  the  apart- 
ments of  the  Royal  Society,  from  the 
year  1774  to  1781,  and  from  1787  to 
1843,  820,  925. 

.  sequel  to  a  paper  on  the  recUiction 

of  the  tliemiometrical  observations 
made  at  the  apartments  of  the  Royal 
Society,  with  an  appendix,  92(>. 

on  the  meteorolog>'  of  England  du- 
ring the  years  1847,  I848an<l  1849. 945. 

Glass,  flint,  on  the  annealing  of ;  colour 
of  removable,  750. 

Glottis,  movements  of,  during  vocaliza- 
tion, G24 ;  acoustic  relations  of,  625. 

Goodman  (J.)  on  a  new  and  practical 
form  of  voltaic  battery  of  the  highest 
powers,  in  which  potassium  forms  the 
positive  element,  661. 

Goodsir  (J.)  on  the  supra-renal,  thymus, 
and  thvroid  bodies.  51»6. 

Oovernmpnt  grant,  £1000,  for  the  encou- 
ragement of  science,  861. 

Graham  (T)io$.)  on  the  motion  of  gases, 
p.  2,  848. 

on  the  diffusion  of  liquids,  897. 

,  supplementary  o))servations  on  the 

diffusion  of  liquids,  1>80. 

Gravitation,  universal  law  of,  as  a  parti- 
cular case  of  approximation,  &c.,  831. 

Gravity,  possible  relation  of  to  electricity, 
994 ;  experiments  with  falling  cylin- 
ders, with  a  helix,  ^ilh  a  simultaneous 
rise  and  fall,  negative  results,  995. 

Gray  (II.)  on  the  development  of  the 
retina  and  optic  nerve,  and  of  the  mem- 
branous labvrinth  and  auditorv  nerve, 
912. 

Grove  (W.  R.)  on  the  gas  voltaic  battery, 
voltaic  action  of  phos])horus,  sulphur, 
and  hvdrocarbons,  557. 

on  certain   phenomena  of  voltaic 

ignition,  and  on  the  decomposition  of 
water  into  its  constituent  gases  by 
heat,  657. 

,  royal  medal  awarded  to,  702. 

,  on  the  effect  of  surrounding  media 

on  voltaic  ignition,  783. 

on  the  direct    production  of  heat 

by  magnetism,  826. 

Guano,  lithic  acid  in,  converted  into 
oxalic,  512  ;  difference  of  African  and 
South  American,  513. 

Hail,  a  result  of  meteoric  phenomena, 
Hll. 


Hafle  (J.  C.)  on  the  comet  of  1844-45, 

600. 
Hailstone  (Rev.  J.),  obituary  notice  o^ 

711. 

Halford  (Sir  H.,  Bart.),  obitnary  notice 
of,  524. 

Hall  (Capt.  Basil),  obituary  notice  of, 
526. 

Hall  (M.),  researches  into  the  effects  of 
certaiu  physical  and  ch<*mical  agents 
on  the  nervous  system,  667,  674. 

Hamilton  (Sir  W.),  theory  of  quater* 
nions,  865. 

Hargreave  (C.  J.)  on  the  solution  of  li* 
near  differential  equations,  687. 

,  royal  medal  awarded  to,  773. 

,  general  methods  in  analysis  for  the 

resolution  of  linear  equations  in  finite 
differences  and  linear  differential  equa- 
tions, 814. 

Harrison  (M.),  description  of  a  self-re- 
gistering thermometer,  550. 

Haughton  (Sir  G.  C.)  on  the  relative 
dynamic  value  of  the  degrees  of  the 
compass;  and  of  the  cause  of  the 
needle  resting  in  the  magnetic  meri- 
dian, 626. 

,  obituary  notice  of,  884. 

Havana,  hurricane  at,  account  of,  674. 

llay  (W.  J.)  on  the  protection  of  iron 
from  oxidation,  and  from  becoming 
foul  when  it  is  exposed  to  the  action 
of  sea  and  other  waters,  754. 

Heale  (J.  N.)  on  galvanic  currents  ex- 
isting in  the  blood,  732. 

1  learn  (G.  W.)  on  the  cause  of  the  dis- 
crepancies obser\ed  by  Mr.  Baily,  with 
the  Cavendish  apparatus  for  detenni- 
ning  the  mean  density  of  the  earth, 
6G8. 

Heart,  on  the  nervous  system  of,  675, 
789. 

Heat,  produced  by  condensation  of  air, 
TilS;  determined  by  basic  substitu- 
tions, 523. 

,  new  theory  of,  604. 

,  radiation  of,  at  night,  from  the 

earth's  surface,  and  from  various  bodies 
placed  on  or  near  it,  664. 
-,  disengaged  during  metallic  substi- 


tutions, 732. 

generated   in    wires   by    voltaic 


currents  ;  less  with  hydrogen  than 
with  other  gases,  independent  of  the 
specific  heat  of  gases  or  liquids,  783 ; 
dependent  on  molecular  character, 
784. 

— ,  direct  production  of,  bv  magnetism, 
826. 
-,  on  the  mechanical  equivalent  of; 


relation   of,    to   the    expenditure  of 
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fiiroe;  measure  of  expended  force  and 
erolfed  heat,  838. 

Heat,  comparatife  lots  of,  bj  eggs  under 
freeaing,  906* 

,  its  correlation  to  the  nenrous  forces, 
989. 

Heberden  (W.),  ob'ttuary  notice  of,  576. 

Heights,  determination  of,  in  the  Alps, 
598. 

Henderson  (T.),  obituary  notice  of,  580. 

Hennessy  (H.),  researches  on  physical 
geology,  p.  1.  The  figure  and  primi- 
tiYe  formation  of  the  earth,  659. 

— ,  p.  3,  807;  the  pressure  of  the 
shell  and  nucleus  at  their  surface  of 
contact;  the  variation  of  gravity  at 
the  earth's  surface ;  the  laws  of  den- 
sity of  the  shell  and  nucleus,  807; 
the  forms  of  the  strata  of  the  shell; 
the  principal  moments  of  inertia  of 
the  earth ;  on  the  existence  of  a  solid 
nucleus  within  the  earth ;  the  direc- 
tions of  the  fissures  in  the  shell  which 
might  be  produced  by  the  action  of 
pressures,  808 ;  on  the  existence  of  a 
zone  of  least  disturbance  in  the  shell, 
809. 

Henry  (T.  H.)  on  the  compounds  of  tin 
and  iodine,  565. 

Hepatic  ducts,  microscopical  examina- 
tion of  the  contents  of;  whole  and 
fragmentary  cells  and  oil  globulesfound 
in;  cells  of  the  hepatic  parenchyma 
analogous  to  the  secretory  corpuscles 
of  the  pancreas,  &c.;  are  converted 
into  bUe,  760. 

— ,  development  of,  696. 

Herschel  (Sir  J.  F.  W.),  report  on  ex- 
tinction of  solar  rays,  479. 

,  'AfiSp^utra  (No.  1),  on  a  case  of 
superficial  colour  presented  by  a  ho- 
mogeneous liquid  internally  colourless, 
547. 

,  'AfiSp^iara  (No.  9),  on  the  epipolic 

dispersion  of  light,  &c,  549. 

— ,  Copley  medal  awarded  to,  703. 
,  on  the  algebraic  expression  of  the 
number  of  partitions,  of  which  a  given 
number  is  susceptible,  950. 

Higginbottom  (J.),  researches  to  deter- 
mine the  number  of  s]'.icies  and  the 
mode  of  development  of  the  British 
Triton,  669. 

— ~-  on  the  influence  of  physical  agents 
on  the  development  of  the  Tadpole,  of 
the  Triton  and  the  Frog,  949. 

Higgs  (J.),  meteorological  register  kept 
at  Trincomalee,  in  1843-44,  511. 

Hofmann  (A.  W.),  researches  respecting 
the  molecular  constitution  of  the  vola- 
tile organic  bases,  904. 


Homersham  (S.  C),  an  account  of  some 
observations  made  on  the  depth  of  rain 
which  falls  in  the  same  localities  at 
diflferent  altitudes,  in  the  hilly  districts 
of  Lancashire,  Cheshire  and  Derby- 
shire, 759 ;  some  remarks  on,  by  J.  F. 
MUler,  794. 

Hope  (Dr.  T.  C),  obituary  notice  of, 
525. 

Hoskins  (S.  E.),  account  of  a  slight  shock 
of  an  earthquake  felt  in  the  Channel 
IsUnds,  498. 

Howard  (L.)  on  the  barometrical  varia- 
tion as  affected  by  the  moon's  decli- 
nation, 560. 

Hurricane  at  the  Havana,  account  of, 
674. 

Hutchinson  (J.),  researches  on  the  func- 
tion of  the  intercostal  muscles  and  on 
the  respiratory  movemeuts,  with  some 
remarks  on  muscular  power  iu  man, 
691,  760. 

Huxley  (H.)  on  the  anatomy  and  affini- 
ties of  the  family  of  the  Medusae,  832. 

Hydrocarbons,  voltaic  action  of,  557. 

Hydrogen,  cooling  effects  of,  in  cases  of 
voltaic  ignition,  789. 

Hydrostatic  log,  description  of;  speed  of 
ships  registered  by  a  column  of  mer- 
cury, 919. 

Hygrometry,  essays  on,  548. 

Hylaeosaurus,  on  the  osteology  of,  804 ; 
confirmation  of  views  on  the  structure 
and  habits  of,  806. 

— ,  on  a  dorsal  dermal  spine  of,  957. 

Hyssop,  of  scripture,  on  the,  510. 

Ice,  plasticity  and  movement  of,  596. 

,  movement  of,  603. 

Iguanodon,  structure  of  the  jaws  and 
teeth  of;  discovery  of  dentary  bone 
of,  757 ;  symphysis,  peculiar  construc- 
tion of,  758 ;  results  of  comparisons ; 
organization  of,  759. 

— — ,  additional  observations  on  the  os- 
teology of,  804 ;  confirmation  of  views 
on  the  structure  and  habits  of,  806. 

Indian  Archipelago,  magnetic  survey  of, 
908. 

Induced  contractions,  678. 

Insects,  reproduction  of  lost  parts  in,  516. 

,  structure  and  development  of  liver 

in,  693. 

Intestines,  albuminous  matter  in,  627. 

Iris,  muscularity  of,  607 ;  proved  by  gal- 
vanism, 608. 

Irish  Sea,  tides  in,  misunderstood ;  con- 
sequences of,  744. 

Iron  of  ships,  electro-chemical  action  in, 
and  foulness  of,  prevented  by  a  varnish, 
754. 
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Iron  pUtes,  wrought,  experimental  in- 
quiry into  the  strength  of.  and  of 
riveted  joints  as  applied  to  ship-build- 
ing ;  equal  strength  with  or  across  the 
fibre,  9o0 ;  strength  of  double-riveted 
joints ;  comparison  with  different  kinds 
of  timber ;  superior  strength  of  iron ; 
best  form  of  angle  irons ;  increased 
strength  of  drawn  bars,  961. 

Isothermal  maps,  864. 

Jacobi  (M.  H.)  on  the  reabsorption  of 
the  mixed  gases  in  a  voltameter,  667. 

Jets,  pulsation  of,  510. 

Johnson  (P.  N.),  description  of  a  process 
for  extracting  the  palladium  which  ex- 
ists in  combination  with  gold,  622. 

Johnson  (E.),  magnetical  experimcnu  on 
board  H.M.  iron  steam-vessel.  Blood- 
hound, 727. 

Johnston  (Sir  A.),  obituary  notice  of,  881. 

Joints,  anatomy  and  physiology  of  vas- 
cular fringes  in,  621. 

Jones  (C.  H.)  on  the  secretory  apparatus 
and  functions  of  the  liver,  600. 

on  the  structure  and  development 

of  the  liver,  693. 

Jones  (H.  B.),  contributions  to  the  che- 
mistry of  the  urine ;  on  the  variations 
in  t))e  alkaline  and  earthy  phosphates 
in  the  healthy  state,  and  on  the  alka- 
lescence of  the  urine  from  fixed  alkali, 
561. 

,  p.  2,  on  the  variations  in  the  alka- 
line and  earthy  phosphates  in  disease, 
608. 

on  a  new  substance  occurring  in 

the  urine  of  a  patient  with  molUties 
ossium,  673. 

,  royal  medal  awarded  to,  702. 

on  the  chemistry  of  the  urine ;  on 

the  variations  of  the  acidity  of  the 
urine  in  health ;  on  the  simultaneous 
variations  of  the  amount  of  uric  acid 
and  the  acidity  of  the  urine  in  a  healthy 
state;  variations  of  the  sulphates  in 
the  urine  in  the  healthy  state ;  and  on 
the  influence  of  sulphuric  acid,  sulphur 
and  the  sulphates;  on  tlie  sulphates  in 
the  urine,  796,  7'J7. 

,  appendix  on  the  influence  of  me- 
dicines on  the  acidity  of  the  urine, 
825. 

,  paper  4,  on  the  so-called  chylous 

urine,  930. 

on  the  variations  of  the  sulphates 

and  phosphates  in  the  urine  in  disease, 
958. 

,  second  appendix  to  a  paper  on  the 

variations  of  the  acidity  of  the  urine 
in  health,  959. 


Jones  (T.  W.),  the  blood  corpmck  em^ 
sidered  in  its  different  phases  of  de- 
velopment in  the  enimel  series,  558. 

,  microscopical  examination  of  the 

contents  of  the  hepetic  doels,  700. 

Joule  (J.  P.)  on  the  mechankai  eqiiifa- 
lent  of  heat,  839. 

— »-  on  the  changes  of  tempentnre  ne- 
duced  by  the  rarefiMlion  and  oondeB- 
sationof  air,  517. 

Keeling  of  ships,  oompass  devisted  by, 
727. 

Keely  (G.  W.),  determinations  of  the 
magnetic  inclination  and  force  in  the 
British  Provinces  of  Nova  Scotia  and 
New  Brunswick,  in  the  summer  of 
1847,  751. 

Kelly  (W.)  on  the  connection  between 
the  winds  of  the  St.  Lavrrence  and  the 
movements  of  the  barometer,  556. 

Kirby  (Rev.  W.),  obitaarr  notice  of, 
1023. 

Knight   (H.  G.),    obituary    notiee  fd, 

Kopffer  (A.)  on  the  establiahment  of  a 
central  physical  observatory  at  St.  Pe- 
tersburg, 907. 

Kyook  Phyoo,  curious  phenomenon  near, 
627. 

Labyrinth,  membranous,  development  of, 

912. 
Latham  (Dr.  John),  biographical  notiee 

of,  485. 
Leaves  of  plants,  influence  of  light  oa; 

exhalation  of,  under  coloured  glasie% 

686. 
Lee  (E.),  the  brain,  the  sole  centre  of  the 

human  nervous  system,  753. 
Lee  (R.)  on  the  nervous  ganglia  of  the 

uterus,  566. 
,  further  researches  on  the  nerfOQS 

system  of  the  uterus,  609. 
on  the  ganglia  and  nerves  of  the 

virgin  uterus,  661. 
on  the  nervous  system  of  the  hesrt, 

675,  789,  postscript. 
Le  Verrier  (U.  J.  J.),  Copley  medsl 

awarded  to,  635. 
Lichens,  proximate  principles  of;   red 

dyes  obtained  firom,  experiments  on, 

735 ;  crystals  obtained  from ;  extracted 

colouring  matters  of,  may  be  made 

portable,  737. 
— ,  examination  of  the  proximate  prin- 
ciples of;   gyrophora  pustulate,  811; 
gyrophoric  acid ;    lecanora  tartarea; 
rom-ordne,  812;  beta  ordne;  quia- 

tonitrated  erythromannite ;  detonating 

properties,  813. 
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Xi|^  epipolie  ditpenioii  of;  chtracter 
oCM9. 

— — ,  elliptic  polarizatioii  of,  557. 

—V  magDetizition  of,  567. 

t  Tarious  effects  of,  in  photogenic 
operations,  681. 

— -— ,  its  inflnence  on  aquatic  plants,  685 ; 
on  leaves,  686. 

— »  polarized  infloence  of  magnetism 
on,  741. 

— —  rays,  rotation  of;  passed  through 
qnartx  and  heavy  glass ;  greater  in  one 
direction  than  the  other,  741. 

— »-,  new  case  of  the  interference  of ; 
caused  by  oil  of  sassafras,  anise, 
cassia;  production  of  dark  bands;  for- 
mula for,  756;  effects  of  doubly  re- 
firacting  media;  indices  determinable, 
757. 

» lodiacal,  instrument  for  measuring, 
761. 

,  experiments  and  observations  on 
the  properties  of^  900 ;  the  flexion  of 
pencils  or  beams  proportionate  to  the 
breadth  of  coloured  fringes ;  fringes, 
more  than  three  and  very  nume- 
rous; deflexion  and  inflexion  more 
or  less  easy  after  the  first  flexion ;  in- 
flexion and  deflexion  of  bodies,  results 
of;  alternative  disposition  communi- 
cated by  flexion,  strongest  nearest  the 
first  bendine  body;  variations  of  the 
fringes,  901;  deflexion  fringes  de- 
crease, inflexion  fringes  increase  with 
distance  from  direct  rays;  increase 
caused  by  the  joint  action  of  two 
bodies,  90]}. 

Lightning,  proximate  cause  of,  731. 

lille,  St.  Leonard  de,  de  I'^ucation  des 
animaux,  511. 

Liquid,  colourless,  superficial  colour  pre- 
sented by,  547. 

liquids,  on  the  diffusion  of,  897;  the 
diffusion  cell ;  diffusibility  of  various 
substances ;  generally  equal  iu  iso-* 
morphous  compounds ;  low  diffusi- 
bility of  albumeu,  898;  independent 
diffusion  of  mixed  sr.lts ;  production 
of  chemical  decompositions;  mutual 
diffusibility  of  salts;  numerical  rela- 
tions o(  diffusibilities,  899;  bearing  on 
the  study  of  endosmose,  900. 

»— ,  supplementary  observations  on  ; 
similar  diffusibiUty  of  isomorphous 
salts,  980;  hydrogen,  nitric,  sulphu- 
ric, chlorine,  acetic,  and  sulphurous 
adds,  &c ;  times  of  diffusion  of,  98:?, 
989. 

Liver,  secretory  apparatus  and  function 
of,  600. 

— *,  structure  and  development  of,  693 ; 


in  polypi  and  In  insects ;  parenehvma- 
tous  portion  of,  693 ;  in  reptiles,  birds 
and  mammalia,  694. 

London,  relative  temperature  of,  high  in 
winter,  low  in  summer,  due  to  the  vi« 
cinity  of  the  Thames,  927. 

Longitude,  determination  of  diffierence 
of  by  magnetic  telegraph ;  clocks  200 
miles  apart  compared,  787 ;  elimination 
of  errors,  788. 

Loomis  (E.)  on  the  determination  of  the 
difference  of  longitude,  by  means  of 
the  magnetic  telegraph,  787. 

Lowe  (EJ,  observations  on  two  hundred 
and  eighty-seven  thunderstorms  made 
at  Highfield  house,  near  Nottingham, 
during  the  last  nine  years,  957. 

Ludlow  (J.  O.  E.)>  an  account  of  the  ob- 
servation of  the  total  eclipse  of  the  sun 
on  Dec.  21,  1843,560. 

Macaire  (Prof.)  on  the  direction  assumed 
by  plants  during  their  growth,  684. 

Maccullagh  (J.),  obituary  notice  of,  712. 

Mace,  the,  belonging  to  the  Royal  Society, 
history  of,  612. 

Macintosh  (Charles),  obituarv  notice  of, 
486. 

Magnetical  experiments  on  board  H.M. 
iron  steam-vessel,  Bloodhound,  727. 

Magnetic  and  diamsgnetic  condition  of 
bodies,  995;  experiments  on  gases, 
995-6 ;  motions  of  magnetics  and  dia- 
magnetics  differential,  996 ;  action  of 
sases  in  torsion  balance ;  superior  ef- 
fects of  oxygen,  997 ;  conducting 
power ;  dependent  on  position  of  mag- 
uecrystallic  axis,  998. 

Magnetic  declination,  observations  on,  in 
Southern  Pacific,  507. 

— ,  diurnal  variation  of,  at  St. 

Helena,  664. 

— .remarks  on  De  la  Rive's  theory 

forthe  physical  explanation  of  the  causes 
of  the  diurnal  variation  of,  8:?  I ;  not 
uniform  at  St.  Helena  throughout  the 
year,  822 ;  contrary  in  two  six-monthly 
periods ;  similar  results  at  the  Cape  of 
Good  Hope,  823 ;  probable  causes,  824. 

Mairnetic  force,  axial  and  equatorial, 
593. 

—  — ,  relation  to,  of  bismuth  and 
other  bodies,  780. 

,  phenomena  and  motions  of 

metals  under  the,  855. 

— ,  means  adopted  for  determining 

the  absolute  values,  secular  change,  and 
annual  variation  of;  secular  change 
indicated  by  monthly  results,  942; 
annual  decrease  of ;  annual  variation  of 
horizontal  force,  943 ;  earth's  position 
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in  iU  orbit,  pcobtbte  enit  of  periodie 
diaiiM,944. 

Magnetic  forces,  the  thennal  sepsnUe 
nom  the  tenettiial,  790. 

Magnetic  elements  of  an  j  place  dedndble 
ieom  the  thennal  elements ;  deiifable 
by  simple  formolsB,  790;  horizontal  and 
Tertical  intensity  of;  730. 

Magnetic  inclination  and  force  in  Nova 
Scotia  and  New  Dronswick,  751. 

— —  intensity,  mafimnm  point  of,  688. 

*— >  meridian,  cause  of  the  needle  rest* 
ing  in,  626. 

Magnetic  needle,  dinmal  Tariation  of, 
utemate  in  the  northern  and  southern 
hemispheres,  664. 

^—  — ,  disturbed  by  aurora  borealis, 
791. 

Magnetic  obsenratioBS  at  Prague  and 
Milan,  475. 

— ^-  surveying  expedition,  account  of, 
596. 

•'^—  cunres  registered  by  photography, 
680. 

—  survey  of  the  Indian  Archipelago, 
908. 

Magnetic  variation,  in  the  AtlanticOcean, 
map  of,  for  1840,  835;  ita  chanaes 
more  rapid  than  those  in  the  iron  of  a 
ship  while  changing  her  geographical 
position;  variable  corrections  to  be 
appUed,  836. 

,  method  of  registering,  630, 

658, 851.     > 

Magnetism,  influence  on  light  and  mat- 
ter, 569. 

— ,  cause  of  discrepancies  in  the  Ca- 
vendish apparatus ;  nature  of  its  inflo- 
encet  668. 

— ,  terrestrial,  on;  its  principle  con- 
fined to  the  earth's  surface,  730. 

— ,  influence  of,  on  polarized  light,  741. 

— ,  direct  production  of  heat  by,  826 ; 
molecular  friction  inferred;  magneto- 
electric  heat  eliminated;  no  thermic 
effects  with  silico-borate  of  lead  and 
non-magnetic  metals;  nickel  and  co- 
balt develope  heat  in  proportion  to 
their  magnetic  intensity,  886. 

— ,  mathematical  theory  of;  hypothe- 
bis  of  t>vo  fluids  improbable;  coinci- 
dence of  formulae  with  those  of  Poisson, 
845. 

i— ,  mathematical  theory  of,  975. 
Magnetisme  terre8tre,ies  causes  du,  prou- 

vec8,  978. 
Magnetism,  atmospheric,  998;  arrange- 
meut  and  action  of  lines  of  magnetic 
force  in  space ;  conduction  polarity ; 
different  effects  of  oxygen  and  ni- 
trogen ;  of  temperature ;  movemeuts 


of  the  needle  atfwied  bj  the 
of  the  sun,  999;  oorresponding 
at  Hobarton  and  Toronto;  probable 
centre  of  action;  linea  of  mgnetk 
force  faiflnenced  by  winda,  rain  and 
snow;  movement  of  cuxrenta  of  air  bj 
magnetie  force,  1000;  icpsTaentatioa 
of  the  phenomena  by  magnetie  appa- 
ratus; coinddenoe  of  results;  eflbctef 
cold  air  on  magnetic  linea,  1001. 

Magneto-,  and  magnecrystallic  fofce ;  iU 
action  on  crystala  of  bJamuth,  790;  of 
antimony,  arsenic,  oamimn,  teOuriaai, 
titanium,  iridium,  iron,  nidMl  and 
others;  results  vrith  different  metali; 
effect  of  extra  magnets  on,  781 ;  na- 
ture and  difference  of ;  not  referable  to 
polarity,  788. 

Magnetograph,  668. 

Magnetometer,  scale  and  temperatore  co- 
eflkients  of  the  force  of,  8d8. 

Magnetometera,  and  meteorological  in- 
struments, automatic  regiatntion  o^ 
657. 

Macnets,  precautions  to  be  observed  ia 
their  use  in  correcting  ahipa'  com- 
passes, 750. 

Mammalia,  structure  and  devdopmeat  of 
liver  in,  694. 

Man,  temperature  of,  564. 

— ,  muscular  power  in,  691,  760. 

— ,  temperature  of,  vrithin  the  Tropics, 
946 ;  higher  than  in  a  temperate  cli- 
mate ;  fluctuations  of,  revera^ ;  cflteti 
of  exercise,  of  sea  sickneas  and  a  ses 
voyage,  947. 

Mantell  (G.  A.)  on  the  fossil  remains  of 
the  foraminifera,  discovered  in  the 
chalk  and  flint  of  the  aouth-east  of 
England,  687. 

—— ,  observations  on  some  Belemnita 
and  other  fossil  remaina  of  cephak)- 
poda,  discovered  in  the  Oxford  day, 
&c.,  746, 980. 

—  on  the  structure  of  the  jaws  sad 
teeth  of  the  Iguanodon,  757. 

— ,  additional   observations   on   the 

osteology  of  the  Iguanodon  and  Hy- 

laeosaurus,  804. 

,  royal  medal  avrarded  to,  878. 

— ,  supplementary  observations  on  the 

structure  of  the  Belemnite  and  Belem- 

noteuthis,  920. 

—  on  the  Pdorosaurus,  an  undescribed 
gigantic  terrestrial  reptile,  whose  re- 
mains are  associated  vrith  those  of  the 
Iguanodon  and  other  saurians,  in  the 
strata  of  Tilgate  Forest,  981. 

-^—  on  a  dorsal  dermal  spine  of  the 
li  vlaeosaunis  recently  discovered  in  the 
strata  of  Tilgate  Forest,  957. 
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Manball  (J.)  on  the  defdopmeBt  and 
of  the  grail  anterior  tdns  in 
mewimalii,  943. 
•tractoie  of   the   dental 
oi;  847  { teeth  0^  dittiBCt  from 
tteee  of  other  naimali;  dentinal  tabet 
Mtimed  into  the  enamd;  theenamel 
fni^  dc?eioped  into  tnbes  instead  of 
aolid  fibres;  the  enamel  and  dentine 
modifications  of  each  other,  848. 
Matter,  magnetic  conditbn  of,  593. 
Bfatteood  (C),  Coplej  medal  awarded 
to,  522. 

— ,  etectro-physiological  researches, 
memoir  1, 555. 

^-^  on  the  physiological  action  of  the 
electric  current,  4th  memoir,  629. 

— ,  electro-physiological  researches, 
5th,  6th,  and  7tb  series,  678. 

,  experiment  on  the  influence   of 
magnetism  on  polarized  light,  741. 

— ,  electro-physiological  researches, 
7th  aeries,  90:1. 

,    electro-physiological    researches, 
9th  series,  966. 

If  aunoir  (Prof.)  on  the  muscularity  of  the 
iris,  607. 

If  *Ginn  (T.),  an  account  of  a  remarkable 
aurora  borealis,  seen  at  Montreal  on 
the  13th  of  August  1849,  911. 

Media,  physics  of,  a  new  theory  of  heat, 
604. 

Medicines,  influence  of,  on  the  acidity  of 
the  vine,  885. 

Mednac,  anatomy  and  affinities  of,  839 ; 
organs  found  of  two  distinct  mem- 
branes; differences  of  the  inner  and 
outer  membranes,  and  in  different  spe- 
cies, digestive  system  of;  generative 
organs  placed  between  the  two  mem- 
branes ;  no  indubitable  trace  of  a  ner- 
Tous,  or  '*  blood  vascuhv"  system,  834 ; 
homologies  of,  835. 

Meeting,  special  general,  concerning  the 
awaid  of  the  royal  medal  in  1845, 
664*. 

Meetings  for  the  election  of  Fellows, 
June  9, 1848, 761 ;  June  7, 1849, 827 ; 
June  6,  1850,  954. 

Membrane  tympani,  structure  of,  in  the 
human  ear,  968 ;  composed  of  three 
layers ;  functions  of  the  fibrous  lamine, 
circular  and  radiating;  non-muscularity 
of  the  fibres ;  description  of  the  tensor 
tympani  ligament,  069. 

Membranes,  synovial,  structure  of,  621. 

Metallic  salts,  experiments  with  on  the 
evolution  of  heat,  732. 

Metals,  magnetic  condition  of,  593. 

,  emit  sounds  under  infiuence  of  elec- 
tro-magnets, 660. 


Metals,  phenomena  and  motionaof,  under 
infinenoe  of  magnetic  force,  855 ;  be- 
come magnelk  or  diamagnetic  in  pro- 
portion to  electro-mai^etie  power; 
variationa  of  the  movement  of  re- 
vulsion in  ;  transverse  movement  of 
between  the  poles,  changed  from 
magnetic  to  diamagnetic  state,  due  to 
three  different  conditions  of  molecular 
arrangement,  8o6. 

Meteorological  obsen'ations,  corrections 
necessary  to  deduce  monthly  means 
from;  mean  values  of,  how  deduced, 
743. 

—  in  India,  discussion  of,  933 ; 

ebb  and  fiow  of  the  atmosphere ;  re- 
trograde movements,  maximum  pres- 
sure of  in  coldest  months ;  minimum 
pressuro  not  in  the  hottest  months, 
U34;  great  differences  iu  fall  of  rain 
within  limited  areas ;  influence  and  di- 
rection of  winds,  935. 

Meteors,  seen  during  the  appearance  of 
aurora  borealis,  791. 

Mice,  experiment  on  tbeir  food,  560. 

Milan,  magnetic  observations  at,  475, 
542. 

Miller  (J.  F.)  on  the  meteorology  of  the 
Lake  district  of  Cumberland  and  West- 
moreland, 757,  816,  952;  remarks  on 
Mr.  Homersham's  paper,  794. 

— ,  some  remarks  on  a  paper,  entitled 
"  On  the  depth  of  rain,"  &c.,  794. 

on  the  meteorology  of  the  Lake 

district  of  Cumberland  and  Westmore- 
land, with  a  continuation  of  the  re- 
sults of  experiments  on  the  fall  of  rain 
at  various  heights,  up  to  3166  above 
the  sea  level,  952. 

—  on  the  relation  of  the  air  and  eva- 
poration temperatures  to  the  tempera- 
ture of  the  dew-point,  as  determined 
by  Mr.  Glaiiher's  hygrometricai  ubles, 
&c.,  953. 

Moist-bulb  problem ;  depressions  of,  exa- 
mined and  compared,  740. 

Molecular  constitution  of  volatile  organic 
bases,  researches  on,  904 ;  equivalents 
of  ammonia  replaced  by  equivalents 
of  compound  radicals ;  modification  of 
basic  character  by  introduction  oi  ra- 
dicals; means  of  indefinitely  increasing 
the  number  of  alkaloids ;  formuls  de- 
noting the  changes  in  ammonia;  pro- 
duction, (liipUcation  and  triplication  of 
cthylamine,  905,  906. 

phenomena  produced  by  electro- 
magnetic action,  661. 

MoUities  ossium,  a  case,  during  which  a 
new  substance  occurred  in  the  urine, 
673. 
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Moon,  inflnenoe  of,  on  atmospheric  pres« 
sure,  663. 

-^— ,  the  light  of,  cause  of  red  tints  in 
aurora  borealis,  791. 

Mortality,  practical  extension  of  the  law 
of,  601. 

Moseley  (Rer.  (I.)  on  dynamical  stability, 
and  on  the  oscillations  of  floating  bo- 
dies, 954. 

Murchison  (Sir  R.),  Copley  medal 
awarded  to,  871. 

Muscle,  ultimate  fibril  of,  514. 

Muscles,  action  of  in  breathing,  G091. 

— ,  their  action  during  respiration  de- 
monstrated by  experiment,  691. 

,  discharge  g^vanic  force,  733; 
origin  of  the  galvanism  in,  734. 

— »-,  cannot  be  used  like  metallic  wires 
in  chemical  decomposition,  909 ;  con- 
tractions in,  produced  by  electric  cur- 
rents, 903. 

Myriapoda,  reproduction  of  lost  parts  in, 
516. 

Myridne,  a  constituent  of  bees'-wax, 
contains  palmitic  oil,  and  melissine; 
melissic  acid  obtained  from  the  latter ; 
formulae  and  analjrses  of,  768. 

Myoline,  in  cells  of  muscular  fibrils,  514. 

Napier  (M.)f  obituary  notice  of,  710. 

Napier  (S.)  on  a  sudden  rise  and  fall  of  the 
sea  in  the  dock-yard  creek,  Malta,  495. 

Nebulae,  observations  on,  514. 

, on  the,  962 ;  spiral  arrange* 

ment  in ;  structure  of,  seen  to  be 
more  complex  with  increase  of  optical 
power,  964 ;  remarkable  annular  form 
of,  965  ;  groups  of,  966. 

Xerre,  optic  and  auditory,  development 
of,  912;  similarity  in  origin  of  audi- 
tory membrane  and  retina,  915. 

Ncrses,  of  the  virgin  uterus,  661. 

,  found  in  the  muscular  structure  of 
the  heart,  675 ;  they  increase  in  size ; 
larger  on  the  left  than  on  the  right 
side  of  the  heart,  676 ;  accompany  the 
coronary  arteries,  789,  790. 

,  pain  produced  by  inverse  electric 

current  in,  904. 

,  of  the  Frog,  experiments  on  the 

section  of  the  glossopharyngeal  and 
hypoglossal,  924. 

Nervous  ganglia  of  the  uterus,  566. 

system,  conditions  induced  in,  by  a 

voltaic  current,  667 ;  effects  of  certain 
physical  and  chemical  agents  on,  667, 
674. 

of  the  heart,  675. 
-,  the  brain  the  sole  centre  of ; 
action  of  the  gray  matter  of,  753; 
a  reservoir  of  nervous  power,  754. 


Newbold  (Ueot)  on  the  tenperatoie  «f 
the  springs,  wells  and  nwen  of  Indii 
and  Egypt,  and  of  the  sea  and  taUe 
lands  within  the  Tropics,  with  a  few 
remarks  on  M.  Bonsaingaiilt's  mode  of 
ascertaining  the  mean  tempenttnie  of 
equinoctial  regions,  502. 

Newport  (G.),  on  the  reprodnctioa  of  lost 
parts  in  Myriapoda  and  Inaecta,  516. 

,  on  the  stmctore  and  development 

of  the  blood,  544. 

^— ,  on  the  impregMtion  of  the  ovom 
in  the  Amphibia,  971. 

Newton  (Sir  I.),  on  his  method  of  finding 
the  limits  of  the  roots  ot  equations,  630. 

Newtonian  dial,  acooant  o^  513. 

Nitrification,  spontaneona,  001. 

Nitroprussides,  a  new  daas  of  salts,  846 ; 
reactions  produced  on  yellow  pnisiide 
of  potassium,  prodaction  of  oxamide, 
distinct  character  of,  coloured  preci- 
pitates produced  by,  846;  complex 
formuUe  of;  relation  of  to  ordinary 
prusndes ;  bibasic,  one  equivalent  of 
cyanogen  replaced  by  one  of  nitroos 
oxide,  847. 

Northampton  (Lord),  addreas  of,  June  9, 
1848,  762. 

Northumberland  (Duke  of),  obituary  no- 
tice of,  704. 

Norton  (W.  A.),  promise  of  results  of  t 
mathematical  investigation  of  a  new 
theory  of  terrestrial  magnetism,  673. 

,  on  terrestrial  magnetism,  730. 

Notommata,  infusory  animalcule  aUied 
to,  800. 

Numbers,  conditions  under  which  thej 
are  divisible  by  the  primes,  665. 

Observatory,  central  physical,  at  St.  Pe- 
tersburg, establishment  of,  908. 

Ohm  (G.  S.),  his  molecular  physics,  865. 

Oils,  produced  by  the  action  of  sulphuric 
acid  upon  various  classes  of  vegetables, 
939 ;  fucusol  derived  from  algae ;  iso- 
meric  with  furfiirol,  940. 

Orcin,  738. 

Ores,  silver,  amalgamation  of,  509. 

Organic  bases,  volatile,  molecular  consti- 
tution of,  904. 

Orsellesic  add,  736. 

Orselliate  of  baiyta,  735. 

Orsellic  acid,  its  constituents,  735. 

Ouseley  (Sir  Gore),obitoar7  notice  of,527. 

Ovum,  impregnation  of,  in  the  amphibia, 
971 ;  segmentation  a  proof  of  impreg- 
nation, 972 ;  spermatozoon  the  ageat 
of  impregnation,  973 ;  ovum  not  pene- 
trated by  the  spermatozoon,  974 ;  im- 
pregnation commenced  at  the  instant 
of  contact ;  experimenia  on,withcb^ 
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effect  of  ipennato- 
looii  related  to  catalytic  action,  com- 
^etionof  impregnatioiil^  eBdoMnoaii, 

Qnlic  acid,  prodaction  and  effecta  of,  in 
the  ammal  economy,  980. 

Oxamide,  prodoction  of,  from  yellow 
pmiaide  of  potaniam,  846. 

Oilbrd  day,  beleronites  and  fouil  cepha- 
lopoda found  in,  746, 920. 

Oxygen,  new  combinations  of,  509. 
,  its  condition  as  ozone,  660. 
,  remarkable  case  of  the  formation  of, 
967 ;  loss  of,  in  equal  equivalent  pro- 
portions from  decomposing  bodies,  968. 

,  paramagnetic  condition  of,  997. 

Owen  (R.)»  *  description  of  certain  be- 
lemnites,  preserved,  with  a  great  pro- 
portion of  their  soft  parts,  iii  the  Oxiford 
clay,  &c,  505. 

,  royal  medal  awarded  to,  636. 
,  on  the  development  and  homologies 
of  the  carapace  and  plastron  of  the 
chelonian  reptiles,  792. 

•,  on  the  development  and  homo- 
logies of  the  molar  teeth  of  the  wart- 
hogs  (jikaeoeh€gnu),  with  illustrations 
of  a  system  of  notation  for  the  teeth  in 
the  class  mammalia,  916. 

',  on  the  communications  between 
the  tympanum  and  palate  in  the  cro- 
codilian reptiles,  927. 

Oione,  production  of,  by  chemical  means, 
507;  a  constituent  of  azote,  508;  a 
compound  of  oxygen  and  hydrogen, 
565. 

Paget  (J.),  observations  on  the  freezing  of 
the  allmmen  of  eggs,  906. 

Palladium,  how  extracted  from  gold,  622. 

.  Paret  (D.)  on  the  gaseous  transformation 

of  water,  by  means  of  a  pile  in  two 

separate  compartments,  &c.,  dec,  911. 

Pearson  (Rev.  \V.),  obituary  notice  of, 
712. 

Peel  (Sir  R.)»  obituary  notice  of,  1026. 

Pellatt  (A.),  practical  remarks  on  anneal- 
ing flint  glass,  750. 

Pdorosaurus,an  undescribed  gigantic  ter- 
restrial reptile,  921 ;  enormous  dimen- 
sions of,  92-. 

Phillips  (T.),  obituary  notice  of,  580. 

Phosphates,  acids  transferred  from,  504. 
,  in  urine,  causes  of,  561 ;  during 
disease,  608. 

Phosphoric  add,  existence  of,  in  igneous 
rocks,  508. 

Phoephorus,  voltaic  action  of,  557. 

— »-,  excreted  by  the  kidneys,  626. 

— ,  converted  into  tribasic  phosphate 
of  foda  daring  resphration,  677. 


Photobaromctrograpb, 
Photoelectrograph,  description  of,  66S. 
Photogenic  action,  focus  of,  and  viiaal 
focus  non-ooinddent,  518. 

, modified  by  coknired  glaaiea; 

destroyed  by  red,  orange  and  yellow 
rayt,  680 ;  nature  and  difliereiioea  of, 
681. 
Photographic  initmmenti,  idf-regitter- 

ing,  662. 
Photography,  applied  to  the  raristration 
of  magnetic  variations,  630,  &8,  851. 
Picro-erythrine,  736. 
Plants,  analyses  of  ashes  of,  552,  553, 

554. 
,  direction  assumed  by,  during  their 

growth;  tendrils  of,  experiments  on 

their  curling,  684. 
Plastron,  homologies  and  devetopment  of, 

793. 
Platiuum,  ignited,  decomposes  water,658. 
,  action  of,  in  reconverting  gases  into 

water,  667. 
Playfair  (L.)  on  the  nitroprussides,  a  new 

dass  of  salts,  846. 
Poisons,  effect  of,  on  the  tendrils  of 

plants,  684. 
Pollock  (Sir  F.)  on  certain  properties  of 

prime  numbers,  664. 
on  certain  properties  of  the  arith- 
metical series  whose  ultimate  diflier- 

ences  aro  constant,  852. 
on  the  extension  of  the  prindple  of 

Fermat's  theorom  of   the   polygonal 

numbers  to  the  higher  order  of  series 

whose  ultimate  differences  aroconstant, 

&c.,  922. 
Polygonal  numbers.  Format's  prindple 

of,  extended  to  higher  order  of  series, 

922. 
Polvpi,   structuro  and  devdopment  of 

U'ver  in,  693. 
Porpoise,   on   the   blowhole   of,   604 ; 

pouches  in  the  head  of,  605. 
Potassium,  the  positive  element  in  a  vol- 

uic  battery  (Mf  the  highest  power,  661. 
Powell  (Rev.  D.)  on  the  elliptic  polari- 
zation of  light  by  reflexion  from  me- 
tallic surfaces,  557. 
on  a  new  case  of  the  interference 

of  light,  756. 
Prague,  magnetic  term-observations  at, 

475. 
Pricbard  (W.  C),  obituary  notice  of,  886. 
Prime  numbers,  certain  properties  of, 

664 ;  law  of  redprodty  of,  extensible, 

666. 
Pring  (J.  H.)  on  the  prooeM  of  etching, 

or  engravUig,  by  means  of  Toltaic  elec- 

tiidty,  601. 
Pteiido-ofdB,  787. 
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Prrchroroeter,  tntomatie  registrttion  of, 
by  photography,  851. 

Quaternions,  theory  of,  8d5. 
Queen  Dowager,  death  of,  897. 

Railway  trains,  power  consumed  by,  606 ; 
resistance  of  the  air  to,  607. 

Rain,  observations  of  the  depth  of,  in  the 
hilly  districts  of  Lancashire,  Cheshire 
and  Derbyshire;  greatest  ftdl  at  the 
bottom  of  hills  less  than  2000  feet 
high,  759;  comparison  of  different 
localities,  760. 

,  a  certain  result  of  meteoric  corusca- 
tions and  iridescences  in  the  sky, 
811. 

,  great  differences  in  the  fall  of, 

within  limited  areas,  935. 

gauges,  on  the  mountains  of  Cum- 
berland and  Westmoreland,  results 
determined  by,  794, 817. 

Rainey  (G.),  some  further  observations 
and  experiments  illustrative  of  the 
cause  of  the  ascent  and  continued  mo- 
tion of  the  sap,  502. 

,  on  the  anatomy  and  physiology  of 

the  vascular  fringes  in  joints  and  the 
sheaths  of  tendons,  621. 

,  on  the  structure  and  use  of  the 

ligamentum  rotundura  uteri,  with  some 
observations  upon  the  change  which 
takes  place  in  the  structure  of  the 
uterus  during  utero-gestation,  936. 

Ranges  of  the  barometer  and  sympieso- 
meter,  on  board  H.M.S.  Alfred,  in  the 
river  Plate,  in  1843,  509. 

Rays,  polarized,  rotation  of,  567 ;  of  the 
spectrum,  action  of,  569. 

,  different  effects  of,  on  leaves  of 

plants,  686. 

Rees  (G.  0.)  on  a  function  of  the  red 
corpuscles  of  the  blood,  and  on  the 
process  of  arterialization,  677. 

Rc«ve  (L.)  on  the  geographical  distribu- 
tion of  the  bulimi,  a  group  of  terrestrial 
roollusca ;  and  on  the  modification  of 
their  calcifying  functions  according  to 
the  local  physical  conditions  in  which 
the  species  occur,  947. 

Regnault  (V.),  Rumford  medal  awarded 
to,  773. 

Regnosaurus  Northamptoni,  759. 

Reptiles,  structure  and  development  of 
liver  in,  694. 

Respiration,  mechanism  of,  601. 

,  function  of  the  intercostal  muscles 

in,  691 ;  influenced  by  galvanic  cur- 
rents in  the  circulation,  735. 

Retina,  development  of,  912;  analogous 
to  the  cineritious  matter  of  the  brain, 


914;  tad  to  the  tnditorT  membnae, 
915. 

Ribs,  action  of,  in  breathing,  602. 

Ribton  (H.  P.)  on  Sir  Isaac  Newton's 
method  of  finding  the  limita  of  the 
roots  of  eqnationt,  630. 

Rigg  (R.),  experimental  evidence  in  sup- 
port of  the  secretion  of  carbon  by 
animals,  509. 

,  on  the  formation  or  aeeretion  ef 

alkaline  and  earthy  bodies  by  animals, 
560. 

,  experiments  relative  to  animal  tem- 
perature, &c,  628. 

Roberton  (J.  D.),  notice  of,  475, 484. 

Robinson  (G.),  account  of  some  experi- 
ments exhibiting  new  instances  of  the 
absorbing  power  of  adneams;  with  a 
few  remarks  on  the  pulsation  of  jets, 
510. 

,  on  some  pecoliarities  of  foetal  diges- 
tion, 626. 

RooceUa  tinctoria,  colonring  matters  ob- 
tained from,  735 ;  roccella  Montagnd, 
736. 

Roccellinin,  how  obtained,  736. 

Rodentia,  structure  of  the  dental  tissaei 
of;  peculiarities  confined  mostly  to  the 
enamel ;  doaure  of  the  dentin^  tnbes, 
similar  in  the  osseous  tisane  of  deer- 
antlers,  951;  colour  in  the  tennhisl 
ends  of  enamel  fibres ;  lameUifbnn  sr- 
rangement  of  enamel  fibrea,  distinct 
in  various  groups,  952. 

Roget  (Dr.),  his  address,  703. 

Ronalds  (E.),  remarks  on  the  extractive 
material  of  urine,  and  on  the  excretioa 
of  sulphur  and  phosphorus  by  the  kid- 
neys in  an  unoxidized  state,  626. 

Ronsids  (F.)  on  photograpluc  self-regi- 
stering meteorological  and  magneticil 
instruments,  662. 

Rosse  (Eari  of),  observations  on  some  of 
the  nebuhe,  513. 

,  letter  to  the  American  minister, 

conveying  the  vote  of  thanks  concern- 
ing the  search  for  Sir  J.  Franklin,  828. 

,  observations  on  the  nebulae,  962. 

Rotation  of  a  rigid  body  round  a  fixed 
point,  797. 

Royal  medals,  awarded  to  J.  D.  Forbes, 
478;  C.  Wheatstone,  480;  G.  Boole, 
522 ;  T.  Andrews,  523;  G.  B.  Airy, 575; 
T.  S.  Beck,  575 ;  M.  Faraday,  635 ;  B. 
Owen,  636 ;  H.  B.  Jones,  702 ;  W.  R. 
Grove,  702;  T.  GaUoway,  772;  C.  J. 
Hargreave,  773;  Lieut.-Col.  Sabine, 
871 ;  G.  A.  ManteU,  872 ;  B.  C.  Brodie, 
1011;  T.Graham,  1011. 
Royle  (J.  F.)  on  the  Hyssop  of  Scriptore, 
510. 
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Romford  medals,  awarded  to  M.  Faraday, 
635 ;  V.  Regnault,  773 ;  F.  J.  D.  Arago, 

Sabine  (Lieut.-Col.),  contributions  to  ter- 
restrial magnetism,  No.  VI.,  507 ;  No. 
VII.,  622. 

,  on  the  lunar  atmospheric  tide  at 
St.  Helena,  663. 

,  on  the  diurnal  variation  of  the 
magnetic  declination  of  St.  Helena,  664. 
,  remarks  on  M.  De  U  Rive's  theory 
for  the  physical  explanation  of  the 
causes  which  produce  the  diurnal  vari- 
ation of  the  magnetic  declination,  821. 

— ,  memoir  to  accompany  a  map  of  the 
magnetic  variation,  for  1840,  in  the 
Atlantic  Ocean,  between  the  parallels 
of  60''  N.  and  60°  S.  latitude,  835, 
No.  IX. 

— ,  Royal  medal  awarded  to,  871. 

— ,  on  the  means  adopted  in  the  Bri- 
tish colonial  magnetic  observatories  for 
determining  the  absolute  values,  secu- 
lar change,  and  annual  variation  of  the 
magnetic  force,  942. 

Safety-lamp,  presented  to  the  Society  by 
J.  Hodgson,  Esq.,  particulars  of,  950. 

Salts,  binary  composition  of,  504 ;  double, 
the  two  ions  of  the  electrolyte  evolved 
from,  505. 

,  various  diff^isibility  of,  898. 

Sap,  observations  and  experiments  on  the 
cause  of  ascent  and  motion  of,  502. 

Saussure  (T.  de),  obituary  notice  of, 
583. 

Savage  (T.  S.),  account  of  the  desquama- 
tion and  change  of  colour  in  a  negro 
of  Upper  Guinea,  West  Africa,  623. 

Schoenbein  (C.  F.)  on  the  production  of 
ozone  by  chemical  means,  507,  508, 
565. 

■  on  a  new  bleaching  principle  pro- 
duced by  the  slow  combustion  of  ether 
in  atmospheric  air,  and  by  the  rapid 
combustion  of  bodies  in  a  jet  of  hydro- 
gen gas,  543. 

—  on  spontaneous  nitrification,  601. 
Schwann  (T.),  Copley  medal  awarded  to, 

576. 
Sea,  remarkably  large  and  luminous  spot 
in,  475. 

,  sudden  rise  and  fall  of,  495. 
I  ■     ,  extraordinary  oscillations  of;  elec- 
tric discharges  the  presumed  cause  of, 
962. 

,  on  the  calling  of,  968. 

—  water,  analysis  of,  476. 
Secondary  compound8,electrolysi8of,504. 
Sextant,  protracting,  account  of,  563. 
Sharp  (W.)  on  the  ashes  of  wheat,  554. 


Ships,  speed  of,  registered  by  column  of 
mercury,  919. 

,  superiority  of  iron  for,  961. 

Shortrede  (R.),  essays  on  hygrometry  and 
barometry,  548. 

— — ,  on  a  formula  for  the  elastic  force  of 
vapour  at  different  temperatures,  738. 

,  on  the  moist-bulb  problem,  740. 

Sibson(F.)  on  the  mechanism  of  respira- 
tion, 601 ;  on  the  blowhole  of  the  por- 
poise, 604. 

Simon  (J.)  on  the  comparative  anatomy 
of  the  thyroid  gland,  515. 

Sirius  and  I^rocyon,  observations  on,  1005. 

Smith  (J.  A.),  suggestion  intended  to 
confirm  Franklin's  theory  of  electro- 
statics, by  explaining  the  phenomena 
of  repulsion  between  bodies  negatively 
electric,  630. 

Smith  (VL)  on  the  decomposition  and 
analysis  of  the  compounds  of  ammonia 
and  cyanogen,  599. 

on  the  aurora  borealis  which  oc- 
curred in  November  1848,  790. 

Smyth  (C.  P.),  attempt  to  apply  instru- 
mental measurement  to  the  zodiacal 
light,  761. 

Smythies  (J.  K.)  on  the  universal  law  of 
attraction,  including  that  of  gravitation, 
as  a  particular  case  of  approximation 
deduciblc  from  the  principle  that  equal 
and  similar  particles  of  matter  move 
similarly,  relatively  to  each  other,  831. 

Snow,  a  result  of  meteoric  phenomena, 
811. 

Soda,  phosphate  of,  more  abundant  in 
arterial  than  in  venous  blood,  677. 

Soil,  inorganic  matters  abstracted  from, 
by  plants,  551. 

Solar  radiation,  different  properties  of,  on 
silver  plates  coated  with  iodine,  &c., 
679. 

spectrum,  endowed  vrith  three  dif- 
ferent photogenic  actions,  681. 

system,  proper  motion  of,  670. 

Solutions,  magnetic  condition  of,  593. 

Somerville  (M.)  on  the  action  of  the  rays 
of  the  spectrum  on  vegetable  juices, 
569. 

Sound,  emitted  by  the  luminous  voltaic 
arc  when  under  magnetic  influence; 
substances  which  produce  it,  660. 

South  America,  astronomical  observations 
proposed  to  be  made  in,  768. 

Specific  gravities,  new  table  of,  682. 

Spectrum,  solar,  focus  of  photogenic  rays 
in,  513;  theory  of  certain  bands  seen 
in,  794. 

Si)eculum,  extraordinary,  weight  and  di- 
mensions of ;  power  of,  963 ;  strain  and 
flexure  of;  supports  of,  964. 
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Spinil  marrow,  brought  into  an  electro^ 
genie  state  bj  Toltaic  ctirrenta,  674. 

Springs,  wells,  rivers  of  India  and  Egypt, 
and  of  the  tea  and  table  lands  within 
the  tropics,  temperature  of,  502. 

Stanley  (E.,  Bishop  of  Norwich),  obituary 
notice  of,  880. 

Stars,  southern,  annual  proper  motion  of ; 
observations  on,  to  determine  the  direc- 
tion of  the  san's  motion,  671. 

Static  effects,  production  of,  in  voltaic 
battery,  501. 

Steam,  experiments  to  ascertain  its  effect 
on  the  compass  of  an  iron  vessel,  797. 

■  vessels,  incrustation  of  boilers  of, 
consists  principally  of  sulphate  of  lime, 
830 ;  carbonate  most  abundant  in  those 
plying  along  coasts  or  in  shallow  seas ; 
means  of  prevention,  831. 

»— ,  temperature  of  and  corresponding 
pressiure,  941,960. 

Steel  bars,  deterioration  of  their  magnetic 
powers,  562. 

Stenhouse  (J.),  examination  of  the  proxi- 
mate principles  of  the  lichens,  735. 

— •,  examination  of  the  proximate  prin- 
ciples of  some  of  the  lichens.  Part  II., 
811. 

,  on  the  nitrogenous  principles  of 

vegetables  as  the  sources  of  artificial 
alkaloids,  840. 

,  on  the  oils  produced  by  the  action 

of  sulphuric  acid  upon  various  classes 
of  vegetables,  939. 

Stevenson  (W.  F.)  on  the  supposed  pro- 
perties of  the  electric  and  magnetic 
fluids,  511. 

,  on  the  theory  of  vision,  565. 

,  on  the  electric  fluid,  625. 

,  on  phlogiston  and  the  decomposi- 
tion of  water,  629. 

,  on  the  peculiar  cooling  eflfccts  of 

hydrogen  and  its  compounds  in  cases 
of  voltaic  ignition,  789. 

Stokes  (G.  G.)  on  the  theory  of  certain 
bands  seen  in  the  spectrum,  supplement, 
794. 

St.  Helena,  lunar  atmospheric  tide  at, 
663. 

Stomach,  its  movements  in  different 
states ;  diverse  movement  of  the  food 
and  of  the  muscles,  785 ;  two  currents 
in  the  liquefied  food;  vomiting  occa- 
sioned by  obstructed  bowel,  78/. 

Streams,  new  instances  of  absorbing 
power  of,  510. 

Sturgeon  (W.)  on  a  peculiar  source  of 
deterioration  of  the  magnetic  powers 
of  steel  bars,  562. 

-^—  account  of  some  experiments  on 
the  electro-culture  of  farm  crops,  600. 


Salphor,  Toltaie  aciioii  of,  557. 

— -» excreted  by  the  kidneys,  626. 

,  influence  of,  and  of  sulphuric  tcid 

and  the  sidphates  on  the  urine,  796. 

San'i  motion,  direction  and 'determina- 
tion of;  towards  a  point  whoae  coordi- 
nates are  ascertained,  670. 

Sussex  (H.R.H.  Duke  of),  obitoaiy  no- 
tice of,  484. 

Sykes  '(Lieut.-CoL),  discoision  of  me- 
teorological observations  in  India, 
933. 

Sympiesometer,  ranges  of,  on  board  the 
Alfired  in  the  river  Plate,  509. 

Tadpole,  influence  of  physical  agents  on 

the  development  of;  affected  by  food 

and  tempmttne,  not  by  absence  of 

light,  949. 
Taste,  structure  of  the  organ  of,  in  ver- 
tebrate animals,  751. 
,  organ  of,  in  man,  minute  examins* 

tion  of,  808 ;  epithelium,  fungiform  and 

conical  papillse,  structure  of;  follicles 

of  the  inferior  sorftce,  804. 
Teeth,  molar,  of  wart-hogs,  ^fcvelopment 

and  homologies  of,  916. 
,  system  of  notation  for,  in  the  clats 

mammalia,  917. 
Telegraph,  electric,  experiments  with,  on 

terrestrial  currents,  683. 
,  magnetic,  difference  of  longitude 

determined  by;  clocks  compared  by; 

signaling  of  star-transits  by,  from  New 

York  to  Cambridge,  788. 
Teleosauri,  true  position  of  the  carotid 

foramina    and    posterior    nostrils  in, 

927. 
Telescope,    Lord    Rosse's,    construction 

and  power  of,  963;    dimensions  and 

weight  of  the  specula ;  cases  of  flexure 

in  the  metal ;  system  of  levers  and  of 

brass  balls  ifbr  the  bed   or  support, 

964. 
Temperature,    Boussingault's    mode   of 

ascertaining,  503. 
,  changes  of,  produced  by  rarefaction 

and  condensation  of  air,  517. 
of  man,  floctuiitions  of,  564 ;  in  the 

tropics,  946. 
Tendons,  anatomy  and  physiology  of  the 

sheaths  of,  621. 
Tendrils,  experiments  on  their  curling, 

684. 
Terrestrial  magnetism,  contributions  to, 

No.  VI.,  507;  No.  VI 1.,  622. 
Thermograph,  663. 
Thermometer,  description  of,  550. 
,  barometric,  for  the  determination 

of  relative  heights,  597. 
,  extraordinary  height  of,  625. 
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Thermonieter,  intomtHe  regiftntion  of, 
bj  photognphyf  851. 

Thennometrical  observations  made  at  the 
Royal  Society,  reduction  of,  820,  986. 

Thomas  (H.  L.),  obituary  notice  of,  640. 

Thomson  {JX  obituary  notice  of,  641. 

Thomson  (W.),  a  mathematical  theory  of 
magnetism,  845, 975. 

Thundercloud,  phenomena  of;  analogy 
of,  to  electric  battery,  731. 

Thunderstorms,  observations  on,287,957. 

Thymus  bodies,  origin,  nature  and  func- 
tions of,  597. 

Thyroid  bodies,  origin,  nature  and  func- 
tions of,  597. 

Thyroid  gland,  anatomy  of;  its  presence 
in  birds,  fishes  and  reptiles ;  relation  to 
the  brain,  515. 

Tides,  laws  of,  on  coast  of  Ireland,  539. 

— «—  of  the  Pacific ;  phenomena  of,  re- 
presented by  rotatory  or  stationary  un- 
dulations, 728;  diurnal  inequality  of; 
enormous  amount  of,  in  the  North, 
Pacific  and  Indian  seas;  separate  move- 
ment of  the  diurnal  and  semi-diurnal 
waves,  729. 

,  phenomena  of,  in  the  Irish  and 
English  channels ;  their  similarity,  743. 
,  in  the  Irish  sea,  eiperiments  on, 
743. 

—  of  the  English  channel,  further  ob- 
servations upon;  remarks  upon  the 
laws  Y)y  which  the  tidal  streams  of  the 
English  Channel  and  German  Ocean 
appear  to  be  governed,  817;  identity 
of,  in  the  eastern  and  western  half; 
oscillation  of  point  of  slack  water,  818 ; 
errors  respecting  the  rotatory  motion 
of,  and  the  navigation  of  ships  in  the 
channel;  causes  of  the  errors;  form 
and  dimensions  of  the  tide-wave,  819. 

,  curves  of,  similar  at  different  places ; 
semi-mensual  series  of  heights  a  rule 
for  other  series  of  heights;  springs 
longer  above  the  mean  high  water  than 
neaps  below  it,  916. 
Tide  observations,  results  of  continuous, 
916. 

—  streams,  their  meeting  in  More- 
cambe  bay ;  differences  of,  in  the  Irish 
sea ;  course  of,  744 ;  similarity  of  those 
of  the  English  and  Irish  channels, 
745. 

-^—  wave,  upper  portion  falls  quicker 
than  the  lower ;  amount  of  difference, 
744;  curves  assumed  by;  causes  of 
great  height  of,  745 ;  time  of  reversed, 
on  either  side  of  the  "node"  or 
*' hinge"  of;  situation  of  the  nodes, 
746. 

Tin  and  iodine,  compoondi  of,  565. 


Tomes  (J.)  on  the  itnicture  of  the  dental 
tissues  of  marsupial  animals,  and  more 
especially  of  the  enamel,  847. 

on  the  structure  of  the  dental  tissues 

of  rodentia,  951. 

Tongue,  papilla:  of,  differences  in,  752 ; 
their  action  and  uses,  of  various  ani- 
mals compared,  753. 

,  structure  and  functions  of  the  pa- 

pillse  of,  804. 

Torpedo,  electrical  lobe  of  the  brain  of, 
679. 

Toynbee  (J.)  on  the  structure  of  the  mem- 
brana  tympani  in  the  human  ear, 
968. 

Transits,  communication  of,  bv  electric 
telegraph,  1006. 

Trincomalee,  meteorological  register  kept 
at,  in  1843-44.511. 

Triton,  number  of  British  species ;  mode 
of  development  of;  reproduces  lost 
parts  at  certain  temperatures,  669. 

,  influence  of  physical  agents  on  the 

the  development  of,  949. 

Tudor  (J.),  statement  of  the  working  of 
the  compasses  on  board  the  Hon.  E.I.C. 
iron  steamer  Pluto,  &c.,  749. 

Tumor  (Rev.  C),  account  of  the  New- 
tonian dial  presented  to  the  Royal 
Society,  513. 

Urine,  chemistry  and  alkalescence  of, 
561 ;  nitrogen  in,  mode  of  estimating, 
599. 

— ,  extractive  material  of,  G'26. 

,  new  substance  in,  during  a  case  of 

moUitics  ossium ;  loss  of,  equal  to  loss 
of  blood,  673. 

,  variations  of  the  acidity  of,  796 ;  of 
the  amount  of  uric  acid ;  of  the  sul- 
phates in;  the  influence  of  sulphuric 
acid,  sulphur  and  the  sulphates  on, 
797. 

,  acidity  of,  influence  of  medicines  on 

the;  acidity  hindered  by  liquor  po- 
tassse,  alkalescence  produced  by  tar- 
trate of  potash,  acidity  increased  by 
tartaric  acid,  825. 

,  on  the  so-called  chylous;  consti- 
tuents of  and  experiments  on,  930; 
effiects  of  rest  and  food  on  the  secre- 
tions of,  931 ;  changes  in,  independent 
of  digestion ;  not  the  result  of  accu- 
mulation of  fat  in  the  blood,  932. 

,  variations  of  the  sulphates  and 
phosphates  in,  in  disease  ;  in  acute 
chorea,  delirium,  sulphates  increased, 
phosphates  diminished,  inflammation 
of  nervous  structures,  an  increase  of 
both ;  no  alteration  where  the  nervous 
and  muscular  structures  remain  un- 
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affected,  958 ;  oulic  add  in,  indicative 
of  disease,  979. 

Urine,  second  appendix  to  a  paper  on  the 
yariations  of  the  acidity  of;  effects  of 
volatile  distinct  from  those  of  fixed 
alkali,  959. 

Usnic  add,  738. 

Uterus,  dissections  of  the  nerves  of,  562 ; 
nervous  ganglia  of,  566. 

— ,  further  researches  on  nervous  sy- 
stem of,  609. 

— ,  virgin,  ganglia  and  nerves  of,  661. 
,  structure  and  use  of  the  ligamentum 
rotundum  of;  changes  in,  during  utero- 
gestation,  936;  each  foetus  furnished 
with  its  own  set  of  expulaory  fibres, 
937. 

Vanessa  urticse,  lost  parts  reproduced  in, 
516. 

Vapour,  elastic  force  of,  at  different  tem- 
peratures, 738. 

Varnish,  to  protect  the  iron  of  ships,  pre- 
vents electro-chemical  action,  754. 

Vegetable  juices,  action  of  rays  on,  569. 

Vegeto-alkali,  artificial  formation  of,  542. 

Veins,  development  of  the  great  anterior 
in  man  and  mammalia ;  analogies  of  the 
coronary  sinus,  left  vena  cava,  and  left 
vena  azygos  in  different  animals ;  meta- 
morpliosis  of,  in  the  embryos  of  the 
Sheep,  Guinea  pig  and  the  human 
foetus;  classification  of  subordinate 
groups,  843 ;  the  Cuvierian  fold ;  trans- 
verse branch  across  the  neck  character- 
istic of  all  mammalia;  three  principal 
groups  of,  844. 

Vesicular  vapours,  microscopic  oljserva- 
tions  on;  consist  of  minute  globules, 
C28. 

Vision,  theory  of,  565. 

Voice,  human,  physiology  of,  624 ;  com- 
bines actions  of  various  instruments, 
625. 

Volcanic  rocks,  phosphoric  acid,  compo- 
nent of,  509. 

Voltaic  arc,  researches  on;  influence  of 
magnetism  on,  659;  particles  of  metal 
transported  by ;  colour  produced  in  the 
process  ;  sound  emitted  by,  660. 

-^—  battery,  new  form  of  highest  power, 
661. 

—  — ,  application  of  carbon  as  ne- 
gative ])]ate  of,  928. 

—  current,  produces  an  electrogenic 
condition  of  the  nerves,  668, 674. 

—  ignition,  phenomena  of,  657, 
effect  of  surrounding  media 


on,  783. 


cases  of,  789. 


,  cooling  effects  of  hydrogen  in 


Voltameter,  leibtorptkm  of  miied  giMi 
in,  667. 

Waller  (A.),  microaoopic  obaervationi  on 
the  so-c^led  vesicular  vigors  of  water, 
&c.,628. 

,  minute  stmctnre  of  the  organ  of 

taste  in  vertebrate  animaU,  p.  1, 751. 

— ^,  minnte  examination  oif  the  organ 
of  taste  in  Man,  803. 

,  experiments  on  the  section  of  the 

glossopharyngeal  and  hypoglossal 
nerves  of  the  frog,  and  observatioos  on 
the  alterations  produced  thereby  in  the 
structure  of  their  primitive  fibres, 
924. 

Ward  (W.  S.)  on  some  phenomena  and 
motions  of  metals  under  the  influence 
of  magnetic  force,  855. 

Water  battery,  description  of  an  extensive 
series  of,  500 ;  additional  note  on,  507. 

Water,  spherules  of,  in  vapour,  628 ;  theory 
of  its  decomposition,  629. 

,  decomposed  into  its  constituents 

by  heat,  657 ;  how  affected  by  catalysis ; 
composed  or  decomposed  by  ignited 
platinum ;  experiments  on,  with  iri- 
dium, osmium  and  silica;  spheroidal 
state  of,  intermediate  between  that  of 
ebullition  and  decomposition,  658. 

,  decomposed  by  a  new  form  of  vol- 
taic battery,  661. 
•,  solvent  property  of,  when  impreg- 


nated with  carbonic  acid,  674. 

— ,  on  the  gaseous  transformation  of, 
by  means  of  a  pile  in  two  separate  com- 
partments, having  no  other  electric 
communication  between  them  besides 
conducting  wires  of  copper,  and  giving, 
in  the  one  oxygen  alone,  and  hydrogen 
aloue  in  the  other ;  water  not  a  com- 
pound or  oxide,  but  a  first  element, 
911. 

T^^aterston  (J.  J.)  on  the  physics  of  roedis 
that  are  composed  of  free  and  perfectly 
elastic  molecules  in  a  sute  of  motion, 
604. 

Watkins  (Rev.  C.  F.),  account  of  the 
aurora  borealis  of  the  1 7th  of  November 
1848,  809. 

Watt  (James),  bust  of,  482,520. 

Wax,  chemical  researches  on  the  nature 
of,  748. 

,  from  China,  chemical  nature  of, 

754  ;  constituents  and  analysis  of, 
755. 

Weber  (W.),  his  electro-dynamometer, 
863. 

Weld  (C.  R.),  appointed  Assist.  Sec, 
496. 

•^— ,  history  of  the  mace  given  to  the 
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Royal  Society  by  King  Charles  the 
Second,  613. 

Weld  (C.  R.),  particulars  concerning  the 
safety-lamp  presented  to  the  Society 
by  Jos.  Hodgson,  Esq.,  950. 

Westmoreland,  meteorology  of,  757 ; 
quantity  of  rain  in  the  lake  districts, 
757, 816 ;  mild  temperature,  816,  952. 

Wheat,  on  the  ashes  of,  554. 

Wheatstone  (C),  royal  medal  awarded 
to,  480. 

Whewell  (Rcy.  W.),  tide  researches,  thir- 
teenth series ;  on  the  tides  of  the  Pa- 
cific, 728. 

,  tide  researchea,  fourteenth  series, 

on  the  results  of  continued  tide  obser- 
vations at  several  places  on  the  British 
coasts,  915. 

Wilmot  (Capt.  F.  E.),  account  of  a  re- 
markably large  and  luminous  spot  in 
tiie  sea,  475. 

Wilson  (Erasmus),  researches  into  the 
structure  and  development  of  a  newly- 
discovered  parasitic  animalcule  of  the 
human  skin,  the  Entozoon/oUieuiorumf 
495. 


Wilson  (Erasmus)  on  the  structure  of 
the  ultimate  fibril  of  the  muscle  of 
animal  life,  514. 

,  observations  on  the  growth  and 

development  of  the  epidermis,  563. 

Williamson  (W.  C.)  on  the  microscopic 
structure  of  the  scales  and  dermal  teeth 
of  some  ganoid  and  placoid  fish,  837. 

,  investigations  into  the   structure 

and  development  of  the  scales  and 
lM>nes  of  fishes,  969. 

Winds  and  movements  of  the  barometer, 
connection  between,  556. 

Wohler  (F.)»  account  of  compact  alumi- 
num, 548. 

Wood,  devoid  of  nitrogen,  bearing  of  this 
fact  on  the  origin  of  coal,  842. 

Wrangham  (Archdeacon),  obituary  no- 
tice of,  489. 

Young  (J.  R.)  on  the  analysis  of  nnme- 
ricsl  equations,  854. 

Zodiacal  light,  instrumental  measurement 
applied  to,  761. 
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